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lNSECT';^LKCSi:pWP5JtlE. 


CIlAn jKll AIV. 

Architecture of Ants.*— Mason- Ants. 

JiLL the species of ants are social. Thei-e are none soli- 
•tary, as is the case with bees and wasps. They are all 
tnere or less skilful in architecture; some employing ma- 
sonry, and others being carpenters, wood-carvers, and 
miners. They consequently afford much that is interest- 
ing to naturalists who observe their operations. The 
genuine history of ants has only been recently investi- 
^ted, first by Gould in 1747, and subsequently by Lin- 
iraeus, Dc Geer, Huber, and Latrcille. Previous to that 
time their real industry, and their imagined foresight, ^ 
were held up as moral lessons, without any great accu- * 
racy of observation ; and it is probable that, eVeti now, 
the mixture of truth and error in Addison’s delightful 
papers in the Guardian (Nos. 156, 157), may be more 
generally attractive than the minute relation of careful 
naturalists. Gould disproved, most satisfactorily, the 
ancient fable of ants stonng up corn for winter provision, 
no species of ants ever eating grain, or feeding in the • 
winter upon anything. It is to Huber the younger, 
however, that we are chiefly indebted for our knowledge 
of the habits and economy of ants ; and to Latrcille for a 
c’loscr distinction of the species. Some of the more 
interesting species, whose singular economy is described 
by the younger Huber, have not been hitherto found in 
this country. We shall, however, discover matter of 
very considerable interest in those which arc indigenous ; 
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and 90 our principal object is to excite inquiry and obser- 
vation with regard to those insects which may be easily 
watched in our own gardens and iields, wc shall chiefly 
confine ourselves to the ants of ^these islands. Wc shall 
begin with the labours of those native ants which may bo 
called earth-masoiiS) from their digging in the ground, 
and forming structures with pellets of moistened loam, 
clay, or sand. 

Ma8ox-Ants. 

Wo have used, in the preceding pages, the terms mn- 
son-bees and masofti-wasps^ for insects which build their 
nests of earthy materials. On the same principle, wc 
have followed the ingenious M. Uuber the younger, in 
employing the term mason-ants for those whose nests on 
the exterior appear to be hillocks of earth, without the 
admixture of other materials, whilst in the interior they 

I iresent a series of labyrinths, lodges, vaults, and gal- , 
eries, constructed with considerable skill. Of these 
mason-ants, as of the mason wasps and bees already de- 
scribed, there arc several species, differing from one 
another in their skill in the art of arebiteeture. 

One of the most common of the ant-masons is the turf- 
ant {Formica ceespiUm, Lath.), which is very 8mal4 
and of a blackish brown colour. Its architecture is not 
upon quite so extensive a scale as some of the others ; 
but, though slight, it iavery ingenious. Sometimes they 
moke choice of the shelter of a flat stone or other cover** 
ing, beneath which they hollow out chambers and com- 
municating galleries ; at other times they are contented 
with the open ground ; but most commonly tliey select a 
tuft of grass or other herbage, the stems of which serve 
for columns to their earthen walls. 

We had a small colony of these ants aoddentally esta- 
blished in a flower-pot, in which' we were rearing some 
young plants of the djger-lily (Liliim ttgrinum), the 
stems 01* which being stronger t}m the ^rass where they 
usually buUd; enabl^ them to rear tfac£r.edifice higher, 
and also to make it. mdre securci than they otherwise 
might It was whoUy farmed* of small grams of moist 
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earth, piled up bertweeu the steais/of the lily without any 
apparent cement ; indeed it hag been ascertained by 
Iluber, as we shall aftem^s gee, that they use no ce- 
ment beside water. This is not alwi^slobe procured, 
as they depend altog^er on nans and dew ; but tht^ 
possess the art of jmning grmns of sand so as to sup- 
port one another, on some similar principle, no doubt, to 
that of the arch. 

The nest which our turf-ants constructed in the flower- 
pot was extemalljr of an imperfect square form, in con- 
sequence of its situation; for they usually prefer a 
circular plan. The princij:»l chiunbers were placed 
under the arches, and, when insnected, contained a pile 
of cocoons and pupse. Beneatn those upper chambers 
there were others dug out deeper down, in which were 
also a numerous collection of eggs and cocoons in varioug 
stages of advancement. (J. R.) 

Mr. Knapp describes a still more curious structure of 
another species <>f ant common in this country : — One 
year,'* says he, on the third of March, my labourer 
being employed In cutting up ant-^hills, or tumps as we 
call them, exposed to view multitudes of the yellow spe- 
cies (Formica /i^) in their winter’s retirement. They 
were collected in numbers in little cells and compart- 
ments, communicating with others by means of narrow 
passages. In many of the cells they W deposted their 
larvue, which they were sui^nding and attending, but 
not brooding over or coveting. !^ing disturbed by our 
rude xmrations, they remov^ them from our sight to 
more hidden compartments. The larvm were small. 
Some of these ant-hills contained multitudes of the young 
of the wood-low (Ontscus armadHh), inhabiting with 
perfect familiarity the same compartments as the nats, 
crawling abo^ with great activity with them,' end per- 
fectly domesticated with each other. They were siaalb 
and white ; but the constant vibration of their antennsBr 
and the alacrity of tiiw motions, manifested a healthy * 
vigour. The ants were In a torpid state ; but on Mng 
removed into a temperate room, they assumed much of 
their summer’s animation. How these creatures are sup- 



12 


IXSECT.ABCHIXIBCrUBX. 


fM}Hed during tbc winter,, season it is dOBcult to comprc- 
bend ; as in na one instance could we perceive flny store 
OF provision inade for the supply pf (iipir wf^nts. The 
minute size of the larvae manifest^, thal th^ had been 
recently deposited ; and consequently that theiT: parents 
had not remained, during winter in a dormant .state, and 
thus free from the calls of hunger. The preceding 
month of February, and part of January, had been re- 
markably severe the frost had penetrat^, deep into the 
earth, and long held it frozen ; the ants .were in. many 
cases not more than four indbes beneath the surface, and 
must have been endosed in a mass of frozen soil for a 


long period ; yet they, their young, and the onisci, were 
perfectly uuif\jured by it : aftbrding another proof of the 
^lacy of the commonly received opinion, that cold is 
unioersaUff destructive to insect life.” * 

The earth employed by mason -ants is usually moist 
day, either dug nom the interior parts of their citv, or 
moistened by rain. The mining-ants and the ash* co- 
loured (^Formica fusca) employ earth which is probablv 
not selected with so much care, for it forms a much 
•coarser mortar than what we see, used in the structure of 


..the yellow ants (F^ftavcC) and the brown ants (F. brun- 
siea). We have < never observed them bringing their 
building materials of this kind from a distance, like the 
.mason-bees and like the wood or hill ant (F. rvfa) ; but 
they taho care, before tliey fix upon a locality, that it 
■ shall produce them all that they .require. . We arc in- 
;;debtea to Huber the younger for the most complete ac- 
, count, which has Jutherto bcon pven of these operations, 
of which details make free use. 

“ To. form,”:.^ ^ »iAis shrewd observer,, “ a correct 
judgment of arrangement or distribution of 

an ant-hill, it is K^^ary tp select such as have not 
jbeen . accidentally spoiled, or whose form has. not been 
much altered by Idea) circiimsfanoes a slight atten- 
4pn>^ill thm>,snfSce ,to show that ^e habitations of the 
diflTerent species arc hot all constructed after the same 


Joiirnal'of a Naturalist) p; 304. 
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Th^, the bUlodt rated by the ash-coioured 
an(s will always present thick walls, imbricated with 
coarse earth, well niiuked stories, and lam' chambers, 
with vaulted c^lihgs, resting upon a solid base. We 
never observe roads, or ^Ileries, pn^ly so called, but 
large passages, of an oval form,’ and all around consider- 
able cev^ties and extensive embankments of earth. We 
fbrther notice, that riie little architects observe a certain 
proportion between the large arched ceilings and tho 
pillars that are to support them. 

The brown ant {Formica btwmea), one of the 
smallest of the ants, is particularly remarkable for the ex- 
treme finish of its work. Its body is of a reddish shining 
brown, its head a little deeper, and the antennm and feet 
a little lighter in colour. The abdomen is of an obscure 
brown, the scale narrow, of a square form, and slightly 
sconced. The body is one line and two-fifths in length.* 

This ant, one of the most industrious of its tribe, 
forms its nest of stories four or five lines in height. 
The partitions are not more than half a line in thickness ; 
and the substance of which they are composed is so finely 
grained, that the inner walls present one smooth unbroken 
surface. These stories are not horizontal ; they follow 
the slope of the ant-hill, and lie one upon another to the 
ground-floor, which communicates with the subterranean 
lodges. They are not always, however, arrai^^ urith 
the same regularity, for these ants do not follow an In- 
variable plan ; it appears, on the contrary, that nature 
has allowed them a certain latitude in this respect, and 
that th^ can, according to circumstances, modify 
to their wish ; but. however fantastical their habitetuMis 
may appear, we always observe they have been formed 
by coneentrieal stories. On examining each Story sepa- 
rately, we observe a number of cavities or halls, 
of ntrto^er ditnensions, and long galleries, which serve 
for geinend communication. The amedeemngsooverk^ 
the most spadous places are supported either by Kttle io- 

* A line is the twelfth part of the old, French inch. Set 
Companion to the Almanac for 1830, p. 114. * 
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or hf gegafcr b utt remfi. We ako 
mMce!«iiBiaben» that have bat me entmtee, conunuei^ 
eatingf wkb the lower atom Imditarge open apaeea, aerr- 
iog aa a kihd of crosa-roact (earr^^), in wnich all the 
streets terminate. 

Such is the* manner in whieh tiie habitatieiis of these 
ants are constmeted. Upon opening lilem, we conr- 
monly^ find the apartments, as well as the br^ open 
spaces,, filled witk adult ants ; and always observe die&t 
pupee collected in the apartments more or less near the 
suriace. This^ however, seems regulated/ by the hour of 
the day, and ^e temperature : for in this respect these 
ants are en^bwed wiw great smisibility, and itffow the 
degree of heat best adap^ for tlmir young. The ant- 
hiU'Contahis, sometimes^ more than twenty stofbs in its 
upper portion, and at least as many under the suHhee of 
the greundc. By this arrangement the ante are enabled^ 
with foe greatest fiunlity, to> reflate the heat. When a 
too burning sun over-heats their upper apartments, thiw 
withdraw thar little ones to the Dottom of theant-hilf. 
The ground-floor becoming, in its turn, uninhabitable 
during foe rainy season, the ants of this species transport 
what most intaestsfoem to the higher stories ; and it is 
there we find them more usually assembled, wifo > their 
eggs and jfMipie, when the* subtenunean apartments are 
subnnergea.’** 

Ante have a gteat dislike to water, when it exceeds 
‘that of alight shmser to moisten foeir building materials. 
One species, mentioned, Azaraas indigenous to South 
Amerma, instinctiveiy' builds a nest from three to six 
foet higfa^t to provideagainstfoe inundations during foe 
ralnjseasoBi £vm fois, however, does ndt always save 
them fixun submersiow; and, when foatoeeuie, they' arc 
Gompelled, in order to pievent foemselves fimn< being 
swept assays to: fom w groups somewhat similarj to* the 
euitam ofthewaxbweriieieofhive-bees*(see'voLivp. 112). 
The ante constitufing foe basis of foisgroup^ lay hold of 

M* P. Huber on Atit% p* 2(h* 
f Stedman*s Surinam, voU L, p. 160. 







seme dhrub ftiP seettrily^ while their eonmimbm^iiold^ on 
bjrthoin: and thus the whole - colonjr^' iorminfir ati imi<* 
mated ndt^ doateon' the surface the water till the in* 
iuidatioii> (which seldom continues longer than- a day or 
two) subsides. We confess, however, that we are some* 
what scep^<»i rOS]>ecthig this story, notwithstandhxig the 
venr high character of the Spanish natmraiist. 

» usual, with architectural insects to employ some 
animal secretion, by w'ay of mortar w size, to temper the 
mateMls with which< they work ; but the wii(de economy 
of aam is so diShrent, that it would be wrong to infer 
Tram analogy a similarity in this respect, though the 
eatquisite polish and extreme delicacy of hnish in their 
structures, lead> naturally, to such a conclusion; M. P. 
Huber, in order to resolve this question, at first thought 
of subjecting the materials of the walls to chemical emu 
Ijnds, but wisely (as we think)' abandoned it for the surer 
method of obs^vatiom The details which he has given, 
as the mule of his researdics, are exceedingly curious 
and instrttotive. He bemn by observing an ant*faill till 
he could perceive some change in its form. 

The inhabitants,” says he, ‘^of that which- 1 so* 
leeted, kept within during the day, or only went out by 
subterrtmean galleries which opened at some feet distance 
in' rile meadow. There- were, however, two or three 
small ^nings on the surface of the nest; but I saw 
none of the Tabourars. pass out this way, on account of 
their being too much -exposed to the sun, which those in-^ 
sects greatly 41^. This ant^iill, which bad a roUrid 
forni^ rose in the grass, at die border of a path, and had 
stistdbed* no injoTy. I soon perceived that the freshness 
oF the aif and the dew invited the ants to wall^ over Hie 
surface of their nest; they began making new apertures; 
several ants might be seen arrivings at the aame time^ 
thrusting Hietr heads from Hie 6iitmioes,.im<mng about 
their antminm^' and at length* adfenturiiig finih^ to visit 
the environsk;. *. : : i a 

This brought to mv recollection a singular opinion 
of the ancients; They^believeH'Hiat ants were occupied. 




Aeir aidUtec^ the 

mm . --lU^y t t *'-./;?. v 

: I^tmUe diimer^ • olt miM 

9Q w ^ he^couM eMert«b,rOompletely Uiod^a^ 
it. ii'<Nil4T-be .umiiaterid tQ. them whether they 
..jNTCMrked hyiugbt or during the^day.. All ebeerveie. in* 
deed ^ree that ant# labour in the night, and a Frmh 
naturalist is therefore of opinion that tliey never sleep, 
*-a eircumstance which is well ascertained with respect 
to other animals, such as the shark, which will trach a 
ship in fidl sail for weeks together.^ The ingenious his- 
torian of Englbh ants, Gould, says they never intemut 
their labours by night or by day, except when compelled 
by excessive rains. It is probable the ancients were mis- 
taken in asserting that they only work when the moon 
shines ;§ for, like bees, they seem to find no difficulty in 
building in the dark, their subterranean apartments l^ing 
as well finished as the upper stories of their buildings. 
But to proceed with the narrative of M. P. Huber 

Having thus noticed the movements of these insects 
during the night, I found they were almost always abroad 
and enga^d about the dome of their habitation after 
sunset. This was directly the reverse of what I had 
observed in the conduct of the wood-ants (F. rvja),t 
only go out during the day, and close their doors in the 
evening. The contrast was sdll more remarkable than 1 
had previously supposed; for upon visiting the brown 
ants some dm after, during a gentle rain, 1 saw all their 
architecturiu taints in full play. . . * , 

** As soon as the rain commenced, they left in great 
numbers thdr subterranean residence, re-entered it al- 
most immediately, and th^ returned, bearing between 

. * H. P. Huber on Ants, p. 23. 
t JiOtretlle, Hist. Nat* det Fourtnis. 
j Dr. Cleghora, Thesis de Soamo. 
f Aristotle, Hist Animal, ix. 38. Pliny says, ** Operaiitur 
et noctu pleiid Iwift; eadem inierlonio eessanV’ t* s« They 
work in the night at full moon, but they Ijsave off between 
moon and moon* It is die latter that wp tbiuk doubtful. 
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' their deposited on the 

roof of the? nest 1 could nof ai ^mt^^eeive what 
this w»i hwAtt hot at fehgth ^lle start 

up on sides u4tn «^ces left Mtween tiiem. In several 
ptaces, columns^ ranged at regular distaiices, annodneed 
Mlsy lodges, and passages, which the aiits proposed esta- 
blishing ; in a wora, it was the rough beginning of a new 


story. * 

1 watched with a considerable degree of interest the 
most trifling movements of my masons, and found they 
did not woTK after the manner of wasps and humble-bees, 
when occupied in constructing a covering to their nest. 
The latter sit, as it were, astride on the larder or margin 
of the covering, and take it between their teeth to model 
and attenuate it according to their wish. .The wax of 
which it is composed, and the paper which the wasp em- 
ploys, moistened by some kind of glue, are admirably 
adapted for this purpose, but the earth of which the ants 
make use, from its often possessing little tenaciiy, must 
bo worked up after'*' some other manner. 

Each ant, then, carried between its teeth the pellet 
of earth it haa formed by scraping with the end of its 
maialibles the bottom of its abode, a circumstance which 
1 have frequently witnessed in epen day. This little 
mass of earth , being composed of particles but just united, 

' coukl 1)6 readily kneaded and moulded as the ants wished ; 
thuS) when they had applied it to the spot where they 
had to rest, they divided and pressed against it with their 
teeth, so as to fill up the little inequalities of their wall. 
The antennaa followed all their movements, pairing over 
eaOhparflele of earth as soon as it was placed in its pi'oper 
potitm., The whole was then rendered mom compact 
by presang it lightly with the fore-feet. Thia work 
went on remarkably fast. After having traced out the 
plan of their masonry^ in laying here and there founda- 
tkma ^ the pillars and partitions they were about to 
erset^ they raised them gradually higher, by adding fresh 
materials. It often happened that two Httle walls, which 
were to form a galleiy, were rsdSed oppo^te, sm at a 

'b 3 



18 


INSECt ARckttiiEdnJBE. 

slight distenee from each other. WheH'th^H^ i^tiunod 
the height of four or five lines« the aiits busied fhemselvies 
in covering in the space left between them by a i^ted 
ceiling. ' ; 

As if they judged all their pai^tions of isuffideiit 
elevation, they then quitted their labours iii the vpp&t 
p^rt of the building ; they afiized to the interior 
upper part of each wall ira^ents of moistened earffi, 
in an almost horizontal direction, and in such a way as to 
form a ledge, which, by extension, would be made to 
join that coming from tne opposite wall. These ledges 
were about half a line in thmkness ; and the breadth of 
the galleries was, for the most part, about a garter of 
an inch. On one side several vertical partitions were 
seen to form' the scaffolding of a lodge, wnich comniuni- 
eated with several corridors, by apertures formed in 'the 
masoniT ; on another, a regularly-formed hail was copa- 
'struqtea, the vaulted ceiling of which was sustained ny 
numerous pillars ; further on, agmn, might be reoomised 
the rudiments of one of those cross roads of whidi 1 have 
before spoken, and in which several avenues terminate. 
These parts of the ant-hill were the most spacious ; fhb 
ants, however, did not appear embarrassed in ednstmeting 
the ceiling to cover them in, although they were often 
more than two inches in breadth. 

** In the upper pmt of the angles formed the dif- 
ferent walls, they laid the first foundations of this 
tng, and from the top of each pillar, as from so many 
centres, a layer of earth, horizontal and slightly convey 
was carried forward to meet the several pdrtiens eoafo^ 
fh>m different points of the large public thoroughfoe^. 

** I sometimes, however, laboured under an ap|Mieii- 
^n that the biulding could not poraibly resist m Ciwn 
weight, and that such extensive ceiling, snstaihdd onjty 
by a few pillars, would faU. into nun from the rain whiCn 
continually dropped upon them ; but I w^ .quichfy cem* 
vkicedof their stability, from observing ttet the eaiM 
brought by these irisects adhered ,at afl points, on the 
slightest certact ; and that the rain, so fi^ trom lessening 
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th^ cobeskmof its nu^cles^araeared esrea to inerease 
it. Thus, insteiul <h iiuvring btiUdiiAg^ it eyen coa« 
tributed to t^der it still more se<^«. 

These pairtides of moistened eai^h, which are only 
held together by juxtaposition, require a iidl of rain to 
cement them more do^y, and thus varnish over, as it 
were, those places where the wdls and galleries remam 
uncovered. , All inequalities in the masoniy then disap* 
Ijear. The upper part of these stories, formed of several 
pieces brought together, presents but one sin^e laymr 
compact earth. They i^uire for their comj^ete conso- 
lidation nothing blit me heat of the sun. It sometimes, 
however, happens that a violent rain will destroy the 
apartments, es^cially should they be but slightly arched ; 
but under ^ese circumstances the ants reconstruct them 
with wonderful patience. 

These diHbrent labours were carried on at the same 
time, and were so closely followed up in the diilfereni 
Quarters,, that the ant-hill received an additional story in 
the course of seven or eight houra. All the vaulted 
ceilings being formed upon a regular plan, and at eoual 
distooces from one wall to the other, constituted, when 
dhished, but one single roof. Scarcely had the ants 
fimshed one story than they began to construct another ; 
but they had not time to finish it-~the rain ceasing before 
the celling was fully completed. They-still, however, 
continued their work for a few houra, tiUiing advantage 
of the humidity of the earth ; but a keen norm wind soon 
sprung up, and hastily dried the collected fragments, 
wnich, no lonjror possessing the same adherence, rei^ily 
fell mo powder. The ants, finding their effo^ inei- 
iectiial,. were at length discoui^ed, and abandoned their 
employment ; but what was. my astonishment when 1 
saw them destroy all the apa^ents that were yet .utt*: 
ooveredt scattering, here and thera over last s&M^Ihe 
materials qf which they had been eompotod l Inese 
facts incontestably prove, that they ^ploy ncdl^r ^m, 
nor any kind of cement, to bind togeth^ the seVeral 
substances of their nest ; but in |dace c^ this avail them 
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srives of the rein, to work or kneiid the earth, leaving' 
the sun and wjnd to dry and'ocmsoHdate It/* * 

Dr. John^ of Bristol observed Very similar proceed- 
ings in the case of a colony of red ants {Myrmica rttbra f)\ 
the roof of whose nest was formed by a flat stone. * Dur- 
ing diy weather, a portion of 'the side walls fell in ; but 
the rubbish was quickly removed, though no repairs 
were attempted till a shower of rain enabled them to 
work. As soon as this occurred, they worked with 
4 ^ztraordinary rapidity, and in a short lime the whole of 
the fallen parts were rebuilt, and rendered as smooth as 
if jMlished with a trowel. 

when a gardener wishes to water a plot of ground 
where he has sown seeds that require nice management, 
he dips a strong brush into water, and passes his hand 
backwards and forwards over the hairs tbr die purpose 
of produdne a fine artifldal shower. Huber succtfss- 
folly adopted the same method to excite his ants to re- 
commence their labours, which had been interrupted for 
want o{ mdsture. But sometimes, when they deem it 
unadvisable to wait for rain, they dig down (as we re- 
marked to be the practice of the mason-bees) till they 
arrive at earth suffidently moist for their purpose. They 
do not, however, like these bees, merely dig for mate- 
rials ; for they use the excavations for apartments, as 
well as what they construct with the materials thence 
derived. They appw, in short, to be no less skilful in 
mimnff than hi building. 

Bwm is the general outline of tlie operations of this 
angakr species; but we are stili more intercsted^with 
the history which M. P. Huber has given of the fabodrs 
of an individual ant. ** One rainy day,*’ he says, I 
ofoserved a labourer of the dark ash-coloured species 
(Fdwifoeijfliica) digging the ground near^ the aperture 
uMeh gave entrance to tneant-hiU. It plaoed in a heap 
tile several flrasmnts it had scraped up, and formed them 
inle^sniail« peDets, which it deposited here and there 

* M. P. Huber an Ants, p. . 31 • 







upon the nest. ItTetumed constantly to the same pim, 
and appeared to have a particular design^ for it laboiued 
with araour and perseverance. 1 remarked a slight 
furrow, excavated in the ground in a straight line^.re* 
presenting the plan of a path or gallery. The Insurer 

i the whole of whose movements fell under m\r imme- 
iate observation^ gave.it greater depth and nreadth, 
and cleared 'Out its borders ; and 1 saw, at l6iigth*<«4n 
which 1 could not lie deceived— *tlwt it h^ the intention 
of establishing an avenue which wiu to lead foom one ot* 
the stories to the underground chambers. : This path, 
which was about two or three inches in length, and 
formed by a single ant, was opened above, and bonfored 
on each side bjr a buttress of earth. Its concavily, in 
the form of a pipe {gmUtiere)^ was of the most perfect 
regularity ; for the architect had not left an atom too 
much. The work of this ant was so well followed and 
understood, that 1 could almost to a certmnty guess its 
next proceeding, and the very fragment it was about to 
remove. At the side of the opening where this path 
terminated was a second opening, to which it was neees-^ 
sary to arrive by some row. The same ant began' and 
finished this undertaking without assistance. It furrowed 
out and opened another path, parallel to the first, leaving 
between each a little wall of t^ee or four lines in height^’’ 
JUke the hive-bees, ants do not seem to work in coin 
cert, but each individual separately. There iSfOonse* 
quently, an occasional want of coincidence^ in the walls 
and arches ; but this does not much embarrass them^^^or 
a worker, on discovering an error of this kind, seeass to 
know how to rectify it^ as appears foom the foUo#ha|» 
observations > 
A wall,” says M. Huber, hod been erected^ witir 
the view of sustaining a vgulm ceiling, j^U iucoai^fo^' 
that had bew!i prelected towards the imliof tlie impoofai 
chamber. ,The workman who began oons|hiittiag^f*iiait 
^iven it too little, elevation to meet thoibpfMMter pastbL 
tion, upon which it was to rest Had it been conunued 
on the original plan,, it must kdUKldy havb met Uie wall 
at about one half of its height.; and this il was neohasary 
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state.irf tlBBgKmjr fivablj; daimedinj 
wh^oiifi of tlie ants aniYfaig at die plaoe^ 
m mdng tto vorks, appeared to be struck by the difl 
ficulty ufluch presented itself; but this it as soon ob- 
Yiated, by taking down the ceiling, and raising the wait 
upon which it reposed. Jt then, in my preseaee, con* 
structed a new o^jng with the &affneatg tithe fyamr one. 

** When the ants commence any undertaking, one 
would suppose that they worked after some preconceived 
idea, which, in^ed, would seem- verified by the execu- 
tion. Thus, should any ant discover upon the nest two 
stalks of plants which he crossways, a (usposition favour- 
able to the constructiooLof a lodge, Y>r some littie beams 
that may be useful in forming its angles and sid^ it 
examines the several parts with attention ; then distri- 
butes, with much sagacity and address, purcels'of earth 
in the spaces, and along the stems, taking from every 
quarter materials adapted to its object, sometimes: not 
caring to destroy the work that others bad commenced ; 
so much are its motions regulated by the idea it haaeon- 
ceiyed^ and upon which it acts, with little attentum- to 
aljLelse around it. It goes and returns, until the plan is 
nijSS^ntly understood by its companions^ 

In another part of the same ant-hill,’’ continues M. 
.Huber, several fragments of straw seemed < expressly 
plaeedi to finm the roof of a large house; a workman 
took advantage of this disposition. These fragments- 
lying horizontally, at half an inch distance h'oiii the 
ground, formed, in crossing each, other, an oblong paral^ 
lelopm. The industrious insert commenced by ]^teemg 
earn in the seveml angles of this frame*^ work, and all 
along the little beams of which it was composed. The 
same workman afterwards placed several lows of the same 
matorials against each others when die roof became very 
distinct* On perceiving die possibility of profiting by 
another plant to auppoct a laying 

the foundaiM>B ei te^ethmr ante ksv^g^by this time 
arrived, finuldd m emmuon. wltek this had cotniiienced.”* 

i* Hdbtr oiiiiAniSf 







M. Huber made most of his observations upon the^pre^ 
cesses followed by ants in glazed artificial hives or formi- 
caries. The preceding figure represents a view of one 
of his fbrmicanes of mason-ants. 

We have ourselves followed up his observations, bodi 
on natural ant-hills and in artificial formicaries. ■ On dig- 
ging cautiously into a natural ant-hill, established upon 
the edge of a garden walk, we were enabled to obtam a 
pretty complete view of the interior structure. There 
were two stories, composed of large chambers, irregularly < 
oval, communicating with each other by arched g^leries, 
the walls«of all which were as smooth and well p^ished 
as if they had been passed over by a plasterer’s [trowed. 
The -fioors of .the chambers, rem^ed, were by lio 
meBtiB either horizontal "or level, but all more or^less 
sloped; and exhibiting in each chamber at least two slight 
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deiireiskms of an irregular shape. We left the imdcr 
ttery of this neet nntmheci, with the notion that the 
wHi might repair tim npn^ mHeriea, of which we 
ittiN||eoa' weitscal .section; (mtinstotcl of doing' so they 
mWwtedvdiirkfg the day to# large oioekY.lbr^ 
dihfim^ef Crunif’Aeii’^fi^t 

. • nnmber of yellow ants (Formsod Jlavdjf 

inddi inmr em and obooons, into a snudl glass fhame, 
more than half fall of moist sand taken from their native 
hill, and placed in a sloping position, in order to sec 
whether they would bring the nearly vertical, and there- 
fore insecure, portion to a level by masonry. We were 
ddigfated to perceive that thev immediately resolved 
upon performin# the task which had been assiped them, 
tnougn thev w not proceed very methodically in their 
manner of building ; for instead of beginning at the bot- 
tom and building upwards, many of them went on to add 
to the top of the outer surface, which increased rather 
than diminished the security of tlie whole. Withal, 
however, they seemed to know how far to go, for no 
portion of the newly-built wall fell ; and in two davs 
thejr had not only reared a pyramidal mound to prop the 



rest, but had constructed several galleries and chambers 
for lodging the cocoons, which we h^^ scattered at rm- 
dom amongst the sand. The new portion of tliis build- 
ing is represented in the fi^re as supporting the upper 
and insecure parts pf the nest. 


Wc arc sorry to record that our ingenious litde masons 
were found upon the third day strewed about the outside 
of the building dead or dying, eidier from over fatigue 
or perhaps from surfeit, as we had supplied them with 
as.much honey as they could devour. A small colony 
of tttitots have at tius moment (July iSSth, 183 ^ taken 
possession of the premises of their own accord. (J. 
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CHAPTEE Xy. 

^4)od<pApt4ir Pitmiie, Carpeuter*«^^ 

' Anitt» " 

IfiMt of our British ants » that called the ^HIH* 
ai^by: Goidd, the Fallow-ant W die Endish trinAaeue' 
o€ , Huber, and popularly the rismire } but which we 
think may be more appropriately named the Weod<4ait 
il^mnka rufa^ Latb.)> from its invariable habit of llvii^ 
in oir near woods and forests. This insect maybe feadll^ 
dUdpguished from other ants by the dusky bkiek collar 
of its head and hinder parts, and the rusty brown of' its 
middle. ^ The structures reared by this species are often 
d* considerable nuignitude,and bear no small resemfalanee 
to a rook’s nest uirown upon the ground bottom up«> 
wards«^< They occur in almndance in the woods near 
lAindoiiy and in many other parts of the country : m 
Oak of Honour wood alone, we are acquainted wiui the 
localities ^ at least two dozen, — some in the interior and 
others on the hedge^banks on the outskirts of the wood* 
(J. R.) 

The eaterior of the nest is composed of almost every 
transportable material which the colonists can hnd in 
their vicinity: but the greater portion consists of the 
stems of withered grm im short twigs of trees, jnled 
up in apparent con&ion, but with sufficient regularity tb 
render the whfde smooth, conical, and sliming towards 
the base, for the purpose, we may infer, of canying off 
rain water. , When within reach of a corn-deld^ they 
often also pick up grains of wheat, barley, or oats, Ukd 
carry .them . to the nest as buUdi^ materuds^ nad nbt for 
food, as was believed by the ancients. There are won- 
ders enough^obsmrable in the economy of ants, without 
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having recourse to fanc^ — wonders which made Aristotle 
extol the sagacity of bloodless animals, and Cicero ascribe 
to them not only sensation, but mind, reason, and 
memory.* jSllian, however, describes, as if he had 
actually witnessed it, the ants ascending a stalk of grow* 
inff corn, imd throwing down the earn which they bit 
oif to their companions below;** Aldrovand asnHOS us 
that he had seen their granaries ; and others jwtend 
tliai'4bey ^rewdly bite off the endi oif 
mt it from genninadngtt These aie nblet wmi 
aeourete observation has satinactorily contraxtictadi^ 

. (Bdtthese errors^ as it frequently himpessi/hedS eofei^ 
trilnxtedlo a mm^ pcsrfect knowledge or the kiteetsliiaii 
w# might otherwise have obtained; for it was the wash 
.to»|m«e er dbprore the circumstance of their storing 
aA^&edifig upon groin, which led Goikld to ttmke Ms 
obuniiaationson English ants;, as the' notion of insects 
bring ])roducedyh)»n jrutiid carcases- had before Mr Bed! 
to* Ms ingenious experiments on. their generatlonw- Yet^ 
rithough^it is more than eighty years since Gouldfebodt 
toto pAfariahed, we find the erior still repeidM' in Tety 
zemeotaMe pttMioations4 

The eeping which we above described ae finrniii^ tiiO 
extorteof the wood-ant’s nest^ is only a> small pc^osi of 
thOrstnieture, which consists of a g^reat number of kitmdr 
dftisibers and galleries^ widi funnel-ebaped avenues 
leading to them.. The cojung^ indeed*, is one of' the 
most essential parts, and we cannot follow a more^de^ 
lightful guide than*the younger fiuberin* detailing '*its 
fomitoioni ' 

. The Ubouren/’ he saysf of wMrii th^ colony 
composed, not only work continually on the*' outside^ Of 
their nest.- but,^- difihring very cs s ent laily frufei other, 
sgaries) who willingly remrin the interios,. sbdtMM^ 

mekhnaioA^ non modb sshiUs, siri 


f MAkafmim dk vFoiroici^-M^Jfotoilito^ 

t See Paxton's llluiti^of Sa^^ 



mSCT jlBCHtnEGTims. 


.cm^ evea la pur preii^pcc^.^^ 

V *yo hm ail Idea jiow the atraw or atubblegroof ia 
fomed, let us take a view of the ant-hill at Us ongin, 
wn^.it is simply a cavity in the earth. Some of Its 
.flilnre^ Inhabitants are seen wandering about in search of 
material fit for the exterior work, with which, though 
rather, irregularly, they cover up the. entrance ; whilst 
others are emjdoyed in mixing the earth, thrown up in 
hollowing the interior, with fragments of wood and 
leaves, which are every moment brought in by their fel- 
Jiow*assistants ; and this gives a certain consistence to 
the. edifice, which increases in size daily. Our little 
architects leave here and there cavities, where they in- 
tend constructing the galleries which are to lead to the 
exterior, and as they remove in the mpming the barriers 
placed at the entrance of thrir nest the preceding even- 
ing, the passages are kept open during the whole, time 
of its construction. We soon observed the roof to be- 


come .convex ; but we should be greatly deceived did we 
consider it solid. This roof is destine to include many 
apartments or stories. ^ Having observed the motions of 
these little builders tlirough a pane of glass, adjusted 
against one of their habitations, 1 am raence enabled 
to spe^ with some degree of certainty upon the manner 
in which they are constructed. 1 ascertained that it is 
by excavating, or mining the under portion of their edi- 
fice, that they .form their spacious halls, low indeed, .apd 
of heavy construction, yet sufficiently convenient for the 
use to 'which they, are appropriated, that of receiving, jat 
cerhun horns of the day, the larvae and pupae. . 

These halls have a free communication by galleries, 
niade in the same manner. If the materials, of whirii 
the ant-hill is. composed were oidy interlaced, would 
fidf into a cqiffiised^^heap eveiy time the aiUs att^pM 
to oring diem Into regular order. Thjs, however, is 
obviated ly their tempering, the earth with rain-water, 
which, afterwards hardened in die sun, so completely 
and effectually binds together the sevend substances, as 
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'^'’clited to mqjre than a quarter' of ah'Ineh fVotti the sur- 
face, provided it* had riot been pr^iotteljr out of repair, 
or deserted by ltd inhabitants. 

**The ants are extremely well shelter in their 
'diambera, the lai^cst of which is placed neaHy in. the 
"centre of the building; it is much loftier than the rest, 
rind traversed only by the beams that support the celling ; 
ft is in this spot that all the ^llerics terminate^ and this 
forms, for the most part, their usual residence., 

“ As to the underground portion, it can only bd i^ri 
when the ant-hill is placed against a declivity ; all. the 
interior may be then readily brought in view, by simply 
raising up the straw roof. The subtermnesun residence 
consists of a range of apartments, excavated in the earth, 
taking an horizorital direction.^'* 

' IMT. P. Huber, in order to observe the operations of 
the M'ood-ant with more attention, transferred colpnii^ of 
' them to his artificial formicanes, plunging the fce’t rif the 
Stand into water to prevent their escape tilf they were 
recdnbiled to their abode, and hud made some in 

repaiiing it. On the next page is a figrir&'of the appi^tus 
’^hich he used for this purpose. ^ " ; 

; ' "There is this remarkable difference in the ’riqst of the 
' wOod-ants, that they do not construct a long cbvm 'fyay as 
. if for concealment, as the yellow and the' Dro'^ri ghts do. 
l^e.wpdd^em^ arc not. like them, ^aid bf beings 
'priced by enemies, at least during* the Whim,^the 
‘ *whol6' colbny is cither forcing in*" thel'Vrcmity hr Vej&i- 
ployed on tne‘ exterior. Brit the 
'wobdlanfs at night arc well worthy or nbtiOoTlma 'fv.ben 
Jtf. ^Ifdber be^ri to study their 
, ids endre attention to their night 
irif^cd/' , says he, ** that their napilbtmB 9 Vc|^i^&^ in 
appearance hourly, hnd that' thO'^ • VoyTthose 
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spacious avenues, where so many, ants could freely pass 
each other during the day, was, os night approached, 
^ndually lessened. The apei’ture, at length, totally dis- 
appeared, the dome was closed on all sides, and the ahts 
rewed to the bottom of their nest. 

** In ftirther noticing the apertures of these ant-hills, 
I fully ascertained the nature of the labour of its inhabit- 
antS| of which I could not before even spiesslhe purpart ; 
for the surface of the nest presented such a constant 
scene .of agitation, and so many insects were occupied in 
carrying materials In eveiy direction, that tho ogioveDient 
ofSsred no other image than that of confusion. . .. « < 

X.saw riien dearly that they were engaged m stop- 
ping up passages; and, for this purpose, they at; first 
brought rorwara ^ihile pieces of wood, which they de- 
posit near the entrance of ti^ avenuosth^ wished 
to dose ; they placed them in the stubble ; they then 
went to seek other twigs and fragments of wood, which 


they dispoeed Abtnre the in a diSsiieiit directhn]^ 

aw appeased to choose size in propoFtio!i 

as the work advanoed. at Jength, brought in a 

number of dried leaves^^ji^ other materials of an enlarged 
form, with which they l^amed the roof : an exact minia- 
ture of the art of ouig tnl^ders, when they form the co- 
vering of any buildii^ ? Nature, indeed., seems every- 
where to have anddipated the inventions of arhich we 
boast, an(i this is doubtless one of the most simple. 

** Our little insects, now in safety In dieir nest, retire 
gradually ^to the interior before the last passages are 
closed ; oiie or two only remain without, or concealed 
behind the doors on guard, while the rest either take 
their repose, or engage in different occupations in the 
most p&Hect security. I w'as impatient to know what 
took place in the morning upon these ant-hills, and 
therefore visited them at an early hour. I found them 
in the same state ki which 1 had left them ibe preceding 
evening. . A few ants were wandering nboht on the sur- 
face of the vsest, some others issued tiine to time 
irom under the margin*of their little roofs fbrmed at the 
entrance of the galleries : others afteru'ards came, forth, 
who began removing the wooden bars that blocka^d 
the entrance, in which tliey readily succeeded^. This 
labour occupied them several hours. The psmm were 
at length me, and the materials with which wey •^bad 
been closed scattered here and there over the ant-hill. 
Every day, morning and evening, during the fine wea- 
ther, 1 was a witness to similar proceedings^ On ^ttys 
of rain the doors of all the anthills remabm^ dosed. 
When the sky was cloudy in tlie mdming) or "rain >was 
indicated, the ants, who seemed to be «war^^^ It, opened 
but in part their several avenues, and immediaady dosed . 
them when the rain commenced.’^ ♦ ^ ^ 

The galleries and chambers which are rooM in as 
thus described, are very similar to those of the lAnsOn- 
mts, being p^ly excavated in the earthy and partly 
built with the day fiience procured. It^ in thesethey 

* Httber on Ai:>tgp p. 11, 



pass the night, and also the colder months of the winter, 
when they become torpid, or neai^ so, and of course re- 
quire not the winter granaries of corn with which the 
ancients fabulously furnished them. 

Cabpjbntsb^Akts. 

The ants that work in wood perform much more exten- 
sive operations than any of the other carpenter insects 
which we have mentioned. Their only tools, like those 
of bees and wasps, are their jaws or mandibles; but 
though these may not appear so curiously constructed as 
the ovimsitor file of the trec-hopper (Cicada) ^ qt the 
rasp and saw of the saw-flies (Tenthrei^nidai)^ the}' are 
no less efiicient in the performance of what is required. 
Among the carpenter-ants the emmet or . jet-ant (F. 
ftdiginom) holds the first rank, and is easily known by 
being, rather less in size than the wood-ant, and by its 
fine shining black colour. It is less common in Britain 
than some of the preceding, though its colonies may 
occasionally be met with in the trunks of decaying oak 
or willow trees in hedges. « 

The labourers,*’ says Huber, “ of this species work 
always in the interior of trees, and are desirous of being 
screened from observation : thus every hope on our part 
is precluded of following them in their several occupa- 
tions. I tried every expedient I could devise to sur- 
mount this difficulty ; 1 endeavoured to accustom these 
ants to live and work under my inspection, but all my 
ciffirts were unsuccessful ; they even abandoned the most 
considerable portion of their nest to seek some new 
asylum, and s^med the honey and sugar which I offered 
them for nourishment. 1 was now, by necessity, limited 
to the inspection only of their edifices ; but, by decom- 
posing some of the fragments with care, 1 hoj^!^ to ac- 
quire some knowledge of their organization. 

** On one side 1 f6|ind horizontal galleries, hidden in 
great part by their walls, which follow the circular di- 
rection of the layers of the wood ; and on another, pa- 
rallel galleries, separated by extremely thin partitions, 
having no communication except by a few oval apertu^. 
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siluch is the nature of these, works, iwcnarkable fyr their, 
delicacy and lightness. . ' 

In other fragments. 1 S^und ^ivenuea srhieh opened 
laterally, including portians of walls and tiwisverse ]jar- 
titions, erected here and there within the galleries, so as 
to form separate chwhers. When ^e werk. is further 
advanced, round hol^ are always observed^ ' encased, 
as it were, between two pillars cut out in theaame walL 
These holes in conrae or time boebme sqnane, and the. 
pillars, orinnally arched at both ends, ace worked into 
regular coTuipns by this chisel of our sculpt<n]8« This, 
then, is the second specimen of tkmr art. TUs portion 
of the ediiice^will probably remain in this state. 

** But in another quarter arc fragments differently 
wrought, in which these same partitions, pierced now in 
every part, and hewn skilfully, are transformed into co- 
lonnaoes, which sustain the upper stories, and leave a 
free communication throughout the whole extent. It 
can readily be conceived how parallel galleries, hollowed 
out upon the same plan, and the sides t^en down, leaving 
only from space to space what is necessary to sustain 
their ceilings, may form an entire story ; but as each has 
been pierced separately^ the flooring cannot be very level : 
this, however, the ants turn to their advantage, since 
these furrows are better adapted . to retain the larvm that 
may be placed there. 

** The stories epnstrupted in the great roots ofler 
greater irregularity than those in the. very body of ihe 
tree, arising either' from the hardness and Int^faeiiig of 
the fibres, which renders the labour more difficult, and 
obliges the labourers to deport from their accustomed 
manner, or from their not obsprving in the extremities 
of their edifice the same arrangement as in the centre 
whatever it be, horizontal stories and numerous partitions 
are still found. If tiie work be less relnilaf^a^ecomes - 
more delicate: for the ants, profiting by the hardness 
and solidity of the materials, give to .fiieir building an 
extreme degree of lightness. 1 have seen framents of 
from eight to ten inches in length, and of eqiuu height, 
formed of wood as thin as paper, containing a number of 
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apflfiiiiehis, and pr^enting a most singnlar appearance. 
At the entrance of these apt tments, worked out with so 
mtmh eare, are veiy considerable op^ings \ but in place 
of chambers and extensive galleries, the layers of the 
wood are hewn in arcades, allowing the ants a free 
passage in every direction. These may be regarded 
as the gates or vestibules conducting to the several 
lodges.” • 

It is a singular circumstance in the stnicturcs of those 
ants, that all the wood which they carve is tinged of a 
black colour, as if it were smoked ; and M. Huber was 
hot a little solicitous to discover whence this arose. It 
certainly does not add to the beauty of their streets, 
which l<mk' ^ sombre as the most smoke-dyed walls in 
the older laniDS of the metropolis. M. Huber could not 
satisfy himself whether it was caused by the exposure of 
tlm wood to the atmosphere, by some emanation from 
the ants, or by the thin layers of wood being acted upon 
or decomposed by the formic acid.t But if any or all 
of there muses operated in blackehm|g the wood, wo 
should be ready to anticipate' a similar wet in the ease 

* puber, p. Sd. ^ ' f The acid of ants. 
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oF other AjpedeB oJF aitts, which/ kihahit ; yet the 
black tint is oniy found in t^^ jet-ant. 

We are aoquain^ 1(dAfc aevif^ the jet- 

ants, — one of whii(^*m' '^e i^ts ind.'^ of an oak on 

the road from I^emhatiQutioBvd^ham, near Brocklcyr, 
in Kent, is so eztmmelv ptppwfous, that die numbers of 
« its inhabitants appeared to us b^oiid my reasonable 
estimate. None of the other eoKmies of this species 
which we have seen appear to cohfbn manj^ hundi’eds. 
On cutting into the root of the bemfe-mehtioned^ tree, 
wo found the rerdeal excavations of moch larger dimen- 
sions, both in width and depth, than those represented 
by Huber in the pteceding cut (page 34). What sur- 
prised us the most was to see the tree growing vigor- 
ously and fresh, though its roots were chiseled in all 
directions by legions of workers, while every leaf, and 
every ineh of the bark, was also crowded bv parties of 
foragers. On one of the low branches we found , a de- 
serted nest of the white-throat {Sylvia cinerea, ,Tsh- 
mimck), in the cayity of which they wejro piled upon 
one another as close as the unhappy negroes in the hold 
of a slave-ship; but we could not discover what had 
attracted them hither. Another dense group, collected 
on one of the branches, led us to the discovery of a very 
singular oak gall, formed on the bark in the shape of a 
]>ointed cone, and crowded together. It is probable that 
the juice which they extracted from these galls was 
much to their taste. (J. R.) 

Beside the jet-ant, several other species exei’cise the 
art of cai*pentry, — ^nay, what is more wonderful still, 
they have the ingenuity to knead up, with spidcrs*-web 
for a cement, the chips which they chisel out into m 
material with which they construct entire chambers. 
The species which exercise this singular art ai*q the 
Ethiopian {Formica niyra) and the yellow* ant (K 
Jiava),* 

We once pbserved the dusky ants (F. Jusca), at 
Blackheath, in Rent,, busily em^oyed in carrying out 

ti 
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cbip6 from the interior of a decaying blsek po^, at 
the root of which a colony was established ; but, though 
ft thence appeals that this spedee can chisel wood if they 
choose^ yet they usually bunw in the earth, and by 
p^ference, as we have remarked, at the root of a tree, 
the leaves of which supply them with food. 


Among the fordtgn ants we may mention a small 
yellow ant of South America, described by Dampier, 
which seems, from his account, to construct a nest of 
green leaves. Their sting,” he says, “ is like a spark 
of tire ; and they are so thick among the boughs in some 
places, that one shall be covered with them before he 
m aware. These creatures have nests on great trees, 
placed on the body between the limbs : some of tlieir 
nests are as big as a hogshead. This is their winter 
habitation ; for in the wet season they all repair to these 
their cities, where they preserve their eggs. In the dry 
season, when they leave their nests, they swarm all over 
the woodlands, for they never trouble the savannalis. 
Great paths, three or four inches broad, made by them, 
may be seen in the woods. They go out light, but bring 
homo heavy loads on their badu, all of the same sul^ 
stance, and e^ual in size.' 1 never observed anything 
besides pieces of green leaves, so big that 1 could scarcely 
see the insect for his burthmi ; yet they would march 
stoutly, and so many were pressing forward that it was a 
very pretty sight, for the path looked perfectly green 
with them.” 

Ants observed in New South Wales, by tho gentlemen 
in the expedition under Captain Cook, are still more in- 
teresting. ‘‘Some,” we are told, “are as green as a 
leaf, and live upon trees, where they build their nests 
of various sizes, between that of a man’s head and his 
tist. These nests arc of a very curious structure : tiiey 
are formed by bending down several of tiie leaves, each 
of which is as broad as a man’s hand, and gluing the 
points of them together, so as to form a pume. The 
viscous matter used for this purpose is an animal juice 
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which nfttuM has caiabled Ihent to elaboi^te. Th^r 
method of first bending down the leaves we had no 
opportunity to. observe ; luit we saw thousands uniting 
aJi their strea^ ta bold them in this j^aition, while 
other busy muTtitudes were employed within in applying 
this gluten that was to prevent their returning baca.* To 
satisfy ourselves that the leaves were bent and held down 
by the effi)rts of these diminutive artificers, we disturbed 
them in their work ; and as soon as they were driven 
from their stations, the leaves on which uiey were em- 
ployed sprang up with a force much* greater than we 
could have thought them able to conquer by any com- 
bination of their strength.. But, though we gratified 
our euriosity at their exjpense, the injury did not go un- 
revenged ; for thousands immediately threw themselves 
upon us, and gave us intolerable pain with their stings, 
especially those which took possession of our necks and 
hair, from whence they were not easily driven. Their 
sting was scarcely less painful than that of a bee ; but, 
except it was repeated, the pain did not last more than 
a minute. 

Another sort are quite black, and their operation 
and manner of life are not less extraordinary. Their 
habitations arc the inside of the branches of a tree, 
which they contrive to excavate by working out tlie pith 
almost to the extremity of the slenderest twig, the tree 
at the same time flourishing as if it had no such inmate. 
When we first found the tree we gathered some of the 
branches ; and were scarcely less astonished than we should 
have been to find that wc had profaned a consecrated 
grove, where every tree, upon being wounded, gave signs 
of life ; for we were instantly covered w'ith legions of 
animals, swarming from every broken bough, and 
inflicting their stings with incessant violence. ^ 

‘‘ A third kind we found nested in the root of a plant, 
which grows on the bark of trees in the manner of , 
mistletoe, and which they had perforated for that use. 
This root is commonly as big as a lar^e turnip, and 
sometimes much bigger. When we cut it, wc fouud it 
interaeotcKl by innumerable winding passages, all filled 
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with these animals, by which, however, the vegetation 
of the plant did not appear to have suffered any injury. 
We never cut one of these roots that was not inhabited, 
though some were not bigger than a hazel<nut. The 
animals themselves are very small, not more than half as 
big as the common red ant in England. They had 
stings, but scarcely force enough to make them felt: 
they had, however, a i)ower of tormenting us in an 
equal, if not in a greater degree^ for the moment wo 
handled the root, they swarm^ from innumerable holes, 
and running about those parts of the body that were ml* 
covered, produced a titillation more intolerable tbui 
pain, except it is increased to great violence/’ * • 

The species called sugar-ants in the West Indtetare 
particularly destructive to the sugar-cane, aS^wdt as .to 
lime, Jemon, and orange-trees, by excavating their nests 
at the roots, and so loosening the earth that they are 
irequented uprooted and blown down the winds; If 
this does not happen, the roots arc doimved of due nou* 
rishment, and the plants become sickly and die.f - 

• Hawkeswortlr'g Account of Cook's First Voyage, 
f Phil. Trans., xxx., p, 346. 
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ClfAPTtlR XVI. 

Structures of White Ants, or Termites. 

vrvsir we look back unon the details which we hate 
Ipven of the industry ana ingenuity of numerous tribes of 
insects, both soiitaiy and social, we are induced to thinb 
it sdmost impossible that they could be surpassed, rf he 
etruetures of wasps and bees, and still more those of the 
wood-ant (^Fwndea rttfd), when placed in^ comparison 
with the size of the insects, equal our largest cities com- 
pared with the stature of man. But when we look at 
the buildings erected by the white ants of trdptral 
climates, all- that wo have been surveying dwindles into 
insignificance. Their industry appears greatly to sur- 
pass that of our ants mid bees, and they are certainly 
more skilful in architectural contrivances. The eleva- 
tion, also, of their edifices is more than hvc hundred 
times the height of the builders. Were our houses built 
according to 3ie same proportions, they would be tw'clve 
or fifteen times higher than the London Monument, and 
four or five times higher than the pyramids of Egypt, 
with corre^nding dimensions in the basements of the 
edifices. These statements are, perhaps, necessary to 
impress the extraordinary labours of ants upon the mind ; 
for we are all more or less sensible to the force of com- 
parisons. The analogies between the works of insects 
and of men are not perfect ; for insects arc aH provided 
with instruments p^iliarly adapted to the end w'hich 
they instinctively seek, while man has to form a plan by' 
progressive thought and upon the experience of others, 
and to complete it with tools which he also invents. 

The termites do not stand above a quarter of an inch 
high, while their nests are frequently twelve feet ; and 
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Jobson mentions some which he had seen as high as 
twenty feet; of compass/' he adds, *^to contain a 
dozen men, with the heat of the sun baked into that 
hardness, that we used to hide ourselves in the ragged 
tops of them when we took up stands to shoot at deer 
or wild beasts.”* Bishop Heber saw a number of these 
high ant-hills in India, near the principal entrance of 
the Sooty or Moorshedabad river. Many of them,” 
he says, were five or six feet high, and probably seven 
or eight feet in circumference at die base, partially over- 
grown with grass and ivy, and looking at a distance like 
the stumps of decayed trees. 1 think it is Ctesiaa, 
among the Greek writers, who gives an account alluded 
to by Lucian, in his ^ Cock,’ of monstrous ants in India, 
as large as foxes. The falsehood probably orighiated' In 
the stupendous fabrics which they rear here, and Hrhleh 
certainly might be supposed to be the woric of a mu^h 
larger ^imd than tneir real architect.”! Herodotus 
has a similar fable of the enormous size and brilliant ap- 
pearance of the ants of India. 

Nor is it only in constructing dwellings for themselves 
that the termites of Africa and of omer hot climates 
employ their masonic skill. Though,' like our ants^ and 
wasps, they are almost omnivorous, yet wood, particu- 
larly when felled and dry, seems their favourite ardele 
of food; but they have an utter aversion to feeding in 
the light, and always eat their way with dl expedition 
into the interior. It thence would seem necessaiy for 
them either to leave the bark of a tree, or the outer por- 
tion of the beam or door of a house, undevoiired, or to 
eat in open day. They do neither; but are at tiie 
trouble cu ccmstracting galleries of clay, in which they 
can conceal themselves, and feed in security, in dl 
thrir foraging excursions, indeed, they build covert'iyayi, 
by which they osn go out and return to thdreiictmp- 
raettt.t 

‘ * JobsonV Gambia, fn FtirdiasV ’Pfigriin, Ih p. ' 

t Hebsr’s Journal, Vol. i. p. 34$. ' 

I Smeathmaiv in i^hil. Tront^, voL Iksk - « 
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Others of the species (for &ere are several), instead 
of building gallenes, exereise the art of miners, and 
n^e their approadies under ground, penetrating beneath 
&e foundation of houses or areas, and risinf again either 
through the floors, or by entering the l^tom of the 
posts that support the bmlding, when they follow the 
coiH^^e of the flbres, and make their way to the top, 
boring holes and cavities in different places, as the^ 
proceed. Multitudes enter the roof, and intersect it 
with pipes or galleries, formed of wet clay ; which serve 
for plages in all directions, and enable them more 
readily to fix their habitations in it. They prefer the 
softer woods, such as pine and fir, which they hollow 
out with such nicety, that they leave the surface whole, 
after having eaten away the inside. A shelf or plank 
attacked in this manner, looks solid to the eye, when, if 
weighed, it will not out-balance two sheets of pasteboard 
of nic same dimensions. It sometimes happens that 
they carry this operation so far on stakes in th^ open 
air, as to render the bark too flexible for their purpose ; 
when they remedy the defect by j^astering the whole 
stick with a sort of mortar which tliey make with clav ; 
so that, on being struck, the form vanishes, and the 
artificial covering falls in fragments on the ground. In 
the woods, when a la^e tree falls from age or accident, 
thev enter it on the side next the ground, and devour it 
at leisure, till little more than the bark is. left. But in 
this case they take no precaution of strengthening the 
outward defence, but leave it in such a state as to deceive 
an eye unaccustomed to see trees thus ^tted of their 
insides ; and ** you may as well,” says Mr. Smeathman, 
step upon a cloud.” It is an extraordinary fact; that 
when these creatures have formed pipes in thejroof of. a 
house, instinct directs them to prevent its fall, wM^h 
would ensue fitan their having sapped the posts' on which 
it rests; but as they gnaw away the wood, they fiB up 
the interstices with clay, tempered to a surprising de- 
gree of hardness; so that, when the house is pulled 
down, these posts are transformed from wood to stone. 
They make tne walls of their galleries of the same com- 
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than "a match fo» wm ; 
it can get at t|tt rapadously aeizea them, 
and airags them to its ne8t:|||r food for its young brood. 
If imjr accident breaks down part of their aalls, they 
repair the bre^h isith all speed. Inadnct guides them 
to perform their office in the creation, by mostly confin- 
ing tlmip attecks to trees that are beginning to aeeay, or 
such tiniher as has^ bem severed from its root for use, 
and would decay in time. Vigorous, hi»lthy trees do 
not require to be destroyed, and, accordingly, these con- 
amneva have no taste for them.* 

Mh Adanson describes tlie termites of Senegal as oon- 
strueting covert nays along the surfiice of wood which 
they intend to attoA ; but though we imvo no reason to 
distruBt so excellent a naturalist, in describing what be 
saw, it is certain that they more commonly eat their uay 
into the inteiior of the wood, and afterwards iorm the 
galleries, when they find that diey have destroyed the 
wood till it will no longer afiord tliem protection. 

But it is time that we should cenne to their principal 


buildinkr, which may, with some propriety, be called a 
city; a^, according to the method we have followed in 
other instances, we shall trace their labours from the 
commencement. We shall begin with the opoiations of 
the spedes which may be appropriately teraied the 
Warnor (UnmesfataliSf Lisn. ; 3\he//icosus, Smeatii.) 

We must premise, that though they have been termed 
white ante, they do not belong to the same order of io- 
sects with our ants ; yet they have a slight rescinhianeo 
to ants in their fpnn, W more in their economy. 
Smeathman, to whom w’e owe our chief knowledge of 
the genus, describes them as consisting of kings, queens, 
soldiers, and workers, and uf ppinioo that the workers 


* Smsathmafi. 


wum 


4d 



TeriBeabellicosuf In the winged [ftate. 


' i.* f 

Are Iftrvss, the soldiers nymphae, and the and 

queens the perfect insects. In this opinion he coincides 
^'ith SpArrmanii* and others; butLatreille is inclined 
to think, from what he obserTed in a European species 
{Teiym lucifugvs), found near Bordeaux^ that the 
eeldiers fbrm a distinct race, like the neuter workers 
among bees and ants, while the working termites are 
hrvsBff whhh are /bmished with strong mandibles for 
jawing ; when they become nymphs, the radiments of 
four wings appear^ which are fully developed in the 
perfect insects. In this state, they migrate to form now 
colonies, but the greaternumber of them perish- in a^ibw 
hours, of -become the prej of birds, and eren the natives; 
who fiydiem as delicacies. **I have discoursed With 
several gentlemen, ** savs Smeathman, upon , the teste 
of the white ants, and on comparing^ notes, we have 
always agreed that they are most delicious and deHeate 
eating. One gentleman compared them to sugared mar** 
row, another to sugared cream and a paste of sweet 
almonds.”:!: * 

Mr. Smeathman’s very interesting paper' affords' us 
the most authentic materials for the further dbscriptibn 
of these wonderful insects; and we therefore cOhtiirMe 
pertly to extract from, im partly to^ abridgop bii^ ' 
account; ' i - 


* Quoted by De Geer, 
t Hitt. Nat. G4n4rale, vol. xiiL p. 66. 

{ Smeathman, in Phil. Tmni; vdi, Ixxi. p» 166,' nol 
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The few ]^rs that tre so 'for&imite as io sunptTe the 
various casualties that assail '^em;^ are usdallj found by 
workers (larvtt), which, h$ ttas-^s c i eo n^ m running cion- 
rintially oniil surface of the giottiid, on the watch.for 
them. As soon as they discover the ohje^ of riieir 
search, they begin to protectthem from their surround- 
ing enemies, by inclosing Ihem in a small chamber of 
clay, where they become the parents of a new com- 
munity, and are distinguished fiom the other inhabitants 
of the nest, by the tide of king and queen. Instinct 
directs the attention of these labouring insects to the 
preservation of their race, in the protection of this pair 
and their of^yring. The chambei: that forms the rudi- 
ment of a new nest is contrived for their safety^ but the 
entrances to it are too small to admit of their ever leav- 
ing It ; consequently, the chaige of the eggs devolves 
upon the labourers, who construct nuiseries for their re- 
ception. These are small, irregularly-shaped chambers, 
^aeed at first round the apartment of the king and queen, 
and not exceeding the size of a hazel-nut ; but in nests 
of long standing they are of great comparative magni- 
tude, and distributed at a greater distencc. The recep- 
tacles for hatching the young are all composed of wooden 
materials, apparently joined together With gum, and, by 
way of Wence, ca^ with clay. The Camber that 
contains the king and queen is nearly on a level with the 
surface of the ground ; and as the other apartments are 
formed about it, it is generally situated at an equsd dis- 
tance from the rides of the nest, and directly beneath 
its conical pmnt Those apartments which consist of 
nurseries and magazines of provisions, form an intricate 
labvrinth, being separated by small, empty chambers and 
fcalleries, which surround them, or affora a communica- 
tion from one to mio4hel'. This labyrinth extends on all 
sides to the outwairi shells, and re^es up within it to 
two-thirds or more of its height, leaving an open area 
above, in the middle, under the dome, which reminds the 
spectator of the nave of an old cathedral.- Around this 
are nused three or four huge arches, which are sometimes 
two nr three foet big^, next the front of the area, but 
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diminkfa as they nsaeift finder bacHt an4.are lostaimdst 
the inaumerahle chan\hsg;f'l^ 

Every one of ooiiisiBts of two distinct 

e rne evt^or The^erior is one 

sheU^ ia the.nuuuier. of a dome, .lai^e and strong 
enough to indose and shelter the interior from the vicis- 
situdes of ^e weather, and the inhabitants from the 
ai^ks of natural or accidental enemies. It is always, 
therefore, much stronger than the interior building, 
which is the haUtable part, divided, with a wonderful 
kind of regularity and contrivance, into an amazing 
number of apartmemts for the residence of the king and 
queen, and tne nursing of the numerous progeny; or for 
mac^nes, which are dways found well nlled with stores 
and provisions. The hills make their first appearance 
above giYMind by a little turret or two, in the shape of 
sugar-loaves, which are run a foot high or more. Soon 
after, at some little distance, while &e former are in- 
creasing in height and size, they raise others, and so ^ 
on increasing their number, and widening them at the 
base, till their works below are covered with these tur- 
rets, of which tibey always raise the highest and largest 
in the middle, and, by filling up the intervals between 
each turret, collect them into one dome. They are not 
very curious or exact in the workmanship, except in 
making them very solid and strong: and when, by their 
joining them, the dome is completed, for which purpose 
the turrets answer as scaffolds, they t^e away the middle 
ones entirely, except the tops, which, joined together, 
make the crown of riie cupom, and apply the clay to the 
building of the works within, or to erecting fresh turrets 
for the purpose of raising the hillock still higher $ so that 
some part of the clay is probably used seveianimes, like 
the boards, and posts of a mason\ acafiblds. 

When these hills are little more t|^ half theirheight, ' 
it is a common practice of the wiM;.h|ii|U[^ to stand as 
sentinels on them, while the rest of ruminat- 

ing below. They are »ifficiontly strm^ t^t purpose ; 
and at their full height, answer exce)m% JtoU asplaoes 
of look-out; and Mr. Sraeathman has jieen, with four 
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i))ore> on the top of. one of these hillocks, to wafch for a 
vessel in sight Tbeoutwsrd^sbeU, orclome, is not only 
of use to protect and support the' interior buildings from 
external viol^ce mul the heavy rains^ hut to collect and 
preserve a regular degree of the^wannlh and moisture 
necessary for hatching the eggs and cherishing the 
young* The royal chamber occupied by the king and 
queen appears to be, , in the opinion of this little people, 
of the most consequence, being always situated as near 
the centre of the interior building aa possible. It is 
always nearly in the shape of half an egg, or an obtuse 
oval, within^ and may be supposed to represent a long 
oven. In the infant state of the colony^ it is but about 
an inch in length } but in time will be increased to six or 
eight inches, or more, in the clear, being always in pro- 
jiortion to the size of the queen, who, increasing inbiuk as 
in age, at length requires a chamber of such dimensions. 



. . Qa«en distended wJtH<.Eggs, 


its floor is perfectly horizontal, and, in large hillocks, 
sometimes more than an inch thick of solid clay. The 
i*qof, also^ which is one solid and well-turned oval arch, 
is .generally < of about toe same solidity, but ih some 
places.it is not a quarter of an inch thick, on the sides 
where it joins toe floor, and where the doors or en- 
trances aie made levd.viw it, at' nearly equal distances 
from each otoer^^^ ThM entrances trill not admit any 
animal largeritoan toesoldiem or labourers; so that the 
king tmd the ^ueen (who is, at full size, a thousand 
tim^ the weight of a king) can* never * possibly go out, 
but tomain close prisoners. < * 

The royal duunber/if tn-h large hilloek^ is surrounded 
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by a oountiem number of (^ers, of diflfer^it sizes, shap^, 
and dimensions ; but tili of them arcffed in one or 
another-^-Hsom^times elitptleai* ^or oval, l^hese either 
open into each other^ op communicate by plisageaes Wide 
as, and are evidently inade for, the soldiers and Sttend« 
ants, of vvhom. great numbers are n^ssSry, ami always 
in waiting. These'apartmcnts are joined* by the maga- 
zines and nurseries. The fornier are chambem of clay, 
and are always well filled with provisions, which, td the 
naked eye, seem to consist or the raspings of wood, 
and plants which the termites destroy ; but are found by 
the microscope to be principally the gums or inspissated 
juices of plants. These are thrown together in little 
masses, some of which are finer than others, and resemble 
the sugar about jireserved fruits ; others are like team of 
gum, one quite transparent, another like amber, a third 
brawn, and a fourth quite opaque, as we see ofttn in 
parcels of ordinary gums, xhese magazines are inter- 
mixed with the nurseries, which are buildings totally 
different from the rest of the apartments^ for these are 
composed entirely of wooden materials, seemingly joined 
tc^ielher. witii gums, Mr. Smeathman calls them the 
nuvi^es, because they are invariably occupied} by . the 
eggs end young ones,^ which appear at in the shape 
of labourers, mt white as enow. These buildings are 
exceedingly compact, and divided into many very small 
irregular-shaped chambers, not one of w'hich is to be 
found pfi half an inch in width. They are placed all 
round, and as near as possible to the royal Ofiartments^ 
When the nest is in the infant state,' dhe nurseries m 
(dose tO(ithe royal chambers ; but as, in process of thne^ 
t he que^n enlarges, it is necessary to enlarge the chaihber < 
for her .accommodation; and. as .she then lays*.a’giieatei^ 
numb^,>of ,eggs, and requires. A greater muaabOT of at- * 
tendahtfi, .sp It is necessary to enlarge andrilncrease 
nimiber, of the adjacent apartmebts ; fcvrfiWbieh ' purpose 
the small nurseries, which, are hrst built are iaken^to 
pieces, rebuilt a little further; of a risse 
number of them increased at fhe samettimewo*/ Thus' they 
con;inuaily enlarge iheiiv apmtments^ fmlfdloWny ro|^ 
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or rebuild, according to theirin/^ts^ with a degree of 
sagacity, regularity, and foresight, not ev^ imitated by 
any other kind of animale or insecta. ^ 

All these ehambers, and the passages tending to and 
from them, being arched, they help to support each other ; 
and while the interior large arches prevent them irom 
falling into the centre, and keep the area open, the ex* 
ferior building "supports them on the outside.* There 
are, comparatively speaking, few opening into the great 
area, and they, for the most part, seem intended only to 
admit into the nurseries that genial warmth which the 
dome collects. The interior building, or assemblage of 
nurseries, chambers, &c., has a flattish top or roof, with« 
out any perforation, which would keep the apartments 
below dry, in case through accident the dome should 
receive any injury, and let in water; and it is never 
exactly flat and uniform, because the insects are always 
adding to it by building more chambera and nunieriea; 
so that the division or columns between the future arched 
apartment resemble the pinnacles on the fionts of some 
old buildings, and demand particular notice, as afibrding 
one proof that for the most part the insects proket their 
arches, and do not make them by excavation. The area 
has also a flattish door, which lies over the royal cham- 
ber, but sometimes a good height above it, having nurse* . 
ries and magazines between. It is likewise waterproof, 
and contrived toilet the water off if it should get in, and 
run* over by some short way into the subterraneous pas- 
sages, whiemrun under the lowest apartments in the^ll 
in yarious directions, and are of an astonishing rize, 
being wider than the bore of a great cannon. One that 
Mr. Smeathman measured was jierfectly cylindrical, and 
thirteen inches in diameter. These subterraneous p^- 
siges, or galleries, are lined veiy thick with the same 
kSd of clay of which the hill is composed, and asemid the 
iiUMe^of the outward shell in aspirm manner; and wind- 
ing round the whole building up to the top, intersect 
each other at difibrent heights^ opening either imme- 
diately in the dome in various places, and into the ini- 
terior building, the new turrets, &c., or commonicatuig 
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with Ihem by other galleries of different diaxneterSi either 
ciroutar.or oviaL 

From every> pert of theae large galleries are various 
sinal] covert or galleries le^ing to different parts 
of thobttildingr Under ground there are a great many 
tlmt lead downward by sloping descents, three and four 
feet perpendicular the gravel, whence the workers 
cull 3ie bner parts, wfamh, being kneaded up in their 
mouths to the consistence of mortar, become that solid 
day or stone of which thdr hills and all their buil^gs, 
except their nuneries, are composed. Other gdlenes 
i^gain inwend^ and lead out horizontally on every side, 
end are canned under ground near to the surface a vast 
(Stance : for if all the nests are destroyed wi^ui» a 
londved yards of a house, the inhabitants m those whfeh 
Una left unmolested farther off, will still carry on thehr 
sdbternineous ^lleries, and, invading it by sap and mine, 
do fpM mischief to the goods and meorchan^ses contaaned 
wl ft; 

It seems there is a degree of necessity fer the rallenes 
under the hills being thus large, since mey are mt great 
tbenougj^mes fer sul the labourers and sol^m genng 
forth ot returning, whether fetching clay, wood, water, 
or provunOBs f and they are certainly well csdculated for 
the purpoiMs to Vbich they are applied by the spiral skype 
whieh Is given them ; for if theywwere perpendfendar, 
the labomre would not be able to carry on their boiid- 
hxg with so much facility, as they ascend a perpend&ukr 
with great difficulty, and the soldiers can scarcely do it 
at all; St Is on this account that sometimes a road litha 

a p is made on the perpendicular side of aiqr pact of the 
dingwhblti their nill, which, iafiatnn the amramr- 
faee amt hrif m ka^ wide, omd atcenda mdaalty I^Eia^a 
sta heaiey ar Hiw tileae wtudhigf roads mitli 
the attar Of and moantmas, that weuMettowi^l^ 

i na eaa Mb ley by which^ and similar eeatritaneor ,w»y 
travel with gr^t facility to every interior part. ' 
Tins, too, ia probably the cauae of their bvnltfing a 
kind of bridge oi one gi^ arch, whid^ answers' the pur- 
pose of a flight of stairs ii*om the floor of the area, to 




<1, A eover«^ way and nart, on the hraiieh of a the 
^ 6. Il^iotty the HiU<neetof tto 
^beiaterioh llW-neitortiw TVmKtoe le/ZtoM^ottUt^. 


Ttrmtin 

(a' BlfitHkr 


iim. M 

coTiumiB Aat sup- 

poM CMMvance must shorten 

the dul#lpi§hii^ii|d io timse laboureri who have the 
Ip eiirtf mm m nqml chamber io some of the 
mppei^Mparf irhidt Ir some hills would be four or 
m fltpt ia IllMtin^^ht^ line, and much more if carried 
idi dir wkiding passages leading through the 
i^oereiisiiilmm and apartments. Mr. Smeatbman f4Mi]id 
dUe of these bridges, naif an inch broad, a quarter idfan 
inph thlelL and ten rnqhes loof^, making the side of up 
etfiptie sum of proportionable bize ; bo that it is wondeii 
M u did not fall over or break bv its own weight hofti^ 
tb^ got it joined to the side of the column above. 

it was str^gdiened by a small arch at the bottom^ mid 
Ipil a hollow or greove all the length of the upper aur* 
effter made nurposely for the inhabitants to travel 
with more Maty, or che, uhich is not improbable^ 
erdint by jfbequont treading. 

Tumnin^BciLDixG White Aets. 

Ampe^ily more than one species smaller Am did 
such as the Termes mordax and jP. ctlrinr of 
oa^liniOn^ oonstniet nests of a veiy different fon% 
figmes of irhidb. resemble a pillari with a large itHimpI 
footn for 0 These turrets aie composed of 

tompere^'blaek earth, and stmd nearly three feet IIm^ 
The conietd mushroom^shaped roof is composed of Im 
same material, and the brims hang over the ediemn, 

' I or fsfur inches wider than its perpendiculiui:.4ll^A^ 




of a roKfii vMinill, but some of the 
Whenoneof 

« inseds do not a ft etir n tdo 

ifu be found too amdl fcr 
the w i illAtfa a . ef anether at a few inches* dla^i^^ 
sometimes, but not often, bedn the second before 
the fitst is finitbed, and a thiref before tfany have com- 
pleted the second. Five or six of these singular turrets 
in a group may be seen in the thick woods tS the foot of 
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a tree. They are so very 8trongl|| huilt, ^at in case- of 
violence, they will sooner tear up the ^vel and Mid . 
henrt of their foundation than break in the n^iddle. 
When any of them happen to be thus thrown down,, the. 
insects do not abandon them : but, using their over-turned 
column as a basis, they run up anothe!y>erpendietdarly 
from it to the usual height, fastening the under past 
at the same time to the ground, to render it the mote 
secure. 



Tomt of White Ants. One neat it re)prea»ttd eat through, with 
the upper part lyiug on Uie ground. 


Ti|s^ inteiior of a turret is pretty equally divided mto 
mnumemlde cells, lirre^lar in shape, but usually liioce 
or less angular, geaeruly quadrangular or pentagonal, 
though the angles are not well defined. Each sMl has 
at least two entrances ; but there are no galleries, mrches, 
norwoodmi transeries, as in the nests of the waninr (7. 
heUicosus), The two species which build turret nests 
are very difiorent in size, and the dimensM^ ^ ^ 
differ in proportion. 


vrmmjttsneii. ' 
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• The Wirra Airw OP Teicbs ^ 

Latreille?« spe6i€s of white ant (2hrwe» Itwifugus^ 
Hossi), formerly mentioned as found in the south of 
Europe, appear to have more the habits of the jet ant, 
described page 32, than their congeners of the tropics. 
They live in the interior of the trunks of trees, the wood 
of which they eat, and form their ' habitations of the 
galleries which they thus excavate. M. Latreille says- 
they appear to be furnished with an acid for the purpose 
of softening the wood, the odour of which is exc^ingly 
pungent. They prefer the part of the wood nearest to 
the bark, w'hich they are careful not to injure, as it 
aifords them protection. All the walk of their galleries 
are moistened with small globules of a gelatinous sub- 
stance, similar to gum Arabic. They are chiefly to be 
found in the trunks of oak and pine trees, and are very 
numerous. 

Another of the species (^Tetines arborum^^ described 
by Smeathman, builds a nest on riie exterior of trees, 
altogether different fh)m any of the |H%ceding. These 
are of a spherical or oval sh^e, occupying we arm or 
branch of a tree sometimes from seventy to eighty feet 
from the ground, and as large, in a few instances, as a 
sugar-cask. The composition used for a building mate- 
rial is apparently similor to that used by the warriors for 
constructing their nurseries, being the gnawings of wood 
in vciy small particles, kneaded into a paste with some 
spiles of cement or glue, procured, as Smeathman sup- 
poses, partly from gummiterous trees, and partly fhnn 
themselves ; but it is more probable, we thinks tm It is 
wholly secreted, like the wax of bees, by iehseiB 
themselves. With this cement, whatever be Its 
composition, they construct their ceils, in which th^^is 
nothing very wonderful except their gieat 'imtebeji. 
They are very firmly built, and so strongly ialit a eh e d^ to 
'the trees, that they wHl resist the most *Aoleilt 
It is imposi^ble^ indeed, to detadl theto^ eMSbefft -Iry^ 

- . ’ r:j' '.i> i,. 

* Latreills^ Hist. NaJU Generate, tom, xiii, p. 64, 
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cutting them in piCoea, or sawing joff the brahoh; whmli 
is frequent done to . procure the insects ibr youh^ 
turkeys^ (See eng^ving, p. 50, for a figure of this 
nest.) 

This species very often, instead of selecting the bough 
of a tree, builds in the roof or wall of n hoi^, and un- 
less observed in time, and expelled^ occasions considerable 
damage. It is easier, in fact, to shut one’s door agiunst 
a fox or a thief, than to exclude such insidious enemies, 
whose aversion to light renders it difficult to trace them 
even when they are numerous. 

If we reflect on the prodigious numbers of those in- 
sects, and their power and rapidity of destroying, wo 
cannot but admire the wisdom of Providence in creating 
so indefatigable and useful an agent in countries where 
the decay of vegetable substances is rapid in proportion 
to the heat of the climate. We have already remarked 
that they always prefer decaying or dead timber ; and it 
is indeed a very general law among insects which feed 
on wood to prafer what is unsound: the same prin- 
ciple holds with respect to fungi, lichens, and other para- 
sitical plants. 

All the species of Termites arc not social ; but the 
solitary ones do not, like their congeners, distinguish 
themselves in architecture. In other respects, their 
habits are more similar ; for they destroy almost every 
substance, animal and vegetable. The most common of 
the solitary si)ccios must be familiar to all our readers by 
the name of wood-louse {Termes pulscUorium, Linn. ; 
Atropos lignariuSy Leach) — one of the insects which 
produces the ticking superstitiously termed the dmth* 
UHXtch. It is not so large as the common louse, but 
whiter and more slender, having a red mouth and yellow 
eyes. It lives in old books, the paper on walls, collec- 
tions of insects and dried plants, and, is extremely agile 
in its movements, darting, by jerks, into dark corners 
for the piwpose of concealment. It does not like to run 
straight forward without resting every half-second, as if 
to listen or look about for its pursuer, and at such resting 
times it is easily taken. The ticking noise is made by 
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tbc insect beating' agunst the wood iieith ite head, and it 
is supposed by some to be peculiar to the female, and to 
be connected with the laying of her eggs. M. lidreille, 
liowever, thinks that the wood-louse is only the grub of 
the Psocus iUfdamuuiliSf ‘ in which case it could not lay 
eggs ; but this opinion is somewhat questionable. Ano - 
ther death-watch is a small beetle (Anodium tesselatumi). 
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CnAPTER XVU. 

Structures of Silk spun by Caterpillars, including the 
Silk-Worm. 


Millions of spinning-worms, 

Tliat in their green shops weave the smooth-bair'd silk.” 

Milton's Cornus* 


All the caterpillars of butterflies, moths, and, in general, 
of insects with four wings, arc capable of spinning silk, 
of various degrees of flnencss ana strength, and differing 
in colour, but usually white, yellow, brown, black, or 
grey. This is not only of advantage in constructing 
nests for themselves, and particularly for their piipse, as 
we have so frequently exemplified in the preceding pages, 
but it enables them, the instant they are excludca from 
the egg, to protect themselves from innumerable acci- 
dents, as well as from enemies. If a caterpillar, for in- 
stance, be exposed to a gust of wind, and blown off from 
its native tree, it lets itself gently down, and breaks its 
fall, by immediately spinning a cable of silk, along which, 
also, it can reascend to its former station when the danger 
is over. In the same way, it frequently disapjpoints a 
bird that has marked it out for prey, by dropping hur- 
riedly down from a branch, suspends to its never-failing 
delicate cord. The leaf-rollers, formerly described, have 
the advantage of other caterpillars in such cases, by 
being able to move as qjiuckiy backwards as forwards ; so 
that when a bird puts m its bill at one end of the roll, 
the insect makes a Jccady exit at the other, and drops 
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along its thread as low as it judges conv0nient. We have 
seen caterpillars drop in this way from one to six feet 
or more ; and by means of their cable, which they are 
careful not to break, they climb back with great expedi- 
tion to their former place. 

Thofctructnre of their legs is well adapted for climbing 
up their singular rope — the six fore-legs being furnished 
with a curved claw ; while the pro-legs (as they have 
been termed) are no less fitted for holding them firm to 
the branch when they have regained it, being con- 
structed on the principle of forming a vacuum, like the 
leather sucker with which boys lift and drag stones. The 
foot of the common fly has a similar sucker, by which it 
is enabled to walk on glass, and otherwise support itself 
against gravity. The difierent forms of the log and pro- 
log of a spinning catcrjiillar are rc])rcsentcd in the figure. 



Leg EQd Pro-leg of a Caterpillar, greatly magnified* 

In order to understand the nature of the ap^tus by 
which a caterpillar spins its silk, it is to be recollected 
that Its whole interior structure differs from that of warm- 
blooded animals. It has, properly speaking, no heart, 
though a lon^ tubular donai vetsel, which runs done 
the back, and pulsates from twenty to one hundred times 
pr minute, has been caU^ so by Malj^ghi and-othefs t 
but neither Lyonnet imr Cuviey could detect any ^ssd 
issuing from it; md consequently die fluid which is 
uh^don. It difib» dso 


5a 

from the higher^rders of tttdin&!g in having no brain, 
the nerves running along the body being only united by 
Htde knobs, called ganglions. V Another circumstance is, 
that it has no lungs, and docs not breathe by the mouth, 
but by air>hoIcs, or spiracles, eighteen in number, situ- 
ated along the sides, in the middle of the rings,gas may 
be seen in the following figure from Lyonnet. 



Caterpillar of the Goat MoUi (Coim ligniperda). 


These spiracles communicate on each side with tubes, 
that have been called the wind-pipes (Jtracheai), The 
spinning apparatus is placed near the mouth, and is con- 
nected with the silk-bags, which are long, slender, float- 
ing vessels, containing a liquid gum. The bogs are 
closed at their lower extremity, become wider towards 
the middle, and more slender tow'ards the head, where 
they unite to form the spinning-tube, or spinneret. The 
bags being in most cases longer than the body of the 
caterpillar, necessarily lie in a convoluted state, like the 
intestines of quadrupeds. The capacity, or rather the 
length, of the silk-bags, is in proportion to the quantity 
of silk required for spinning; the Cosms Ugniperda^ for 
example, from living in the wood of trees spins little, 
having a Ijag only one-fourth the length of that of the 
silk-worm, though the caterpillar is at least twdcc the 
dimensions of the latter. The following figure, taken 
from the admirable treatise of Lyonnet on the anatomy 
of the Cos&us^ w'ill ^nder these several organs more easily 
understood than any description. 

The spinneret itsejf was supposed by Reaumur to 
have two outlets for the silk \ but Lyonnet, upon minute 
dissection, found that the twt> tubes, united into one be- 
fore their termination ; and he also .^almost assured him- 
self that it was composed of alSilMs slips of horny and 
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membranaceous substance, — the one for pressing the 
thread into a small diameter, and the other for enlarging 
it at the insect’s pleasure. It is cut at the end somewhat 
like a writing-pen, though with less of a slope, and is 
admirably fitted for being applied to objects to which it 
may be required to attach silk. The following are 
magnified figures of the spinneret of the Cossiis, from 
Lyonnet. 



Side-view of the Silh-tube. Section of the. Silk-tabe, snagniiietl 
22,000 times. 


“ You may sometimes have seen,** says the Abb^ de 
la Pluchc, “ in the work-rooms of goldsmiths or gold- 
wire- drawers, certain iron plates, pierced with holes of 
difierent calibres, through which they draw gold and 
silver wire, in order to render it finer. The silk- worm 
has under her mouth such a kind of instiiiment, perfo- 
rated with a pair of holes [united into one on the out- 
side*], through which she draws two drops of the gum 
that fills her two bags. These instruments are like a 
pair of distaffs for spinning the gum into a silken thread. 
She fixes the first drop of gum that issues where she 
pleases, and then draws back her head, or lets hm^elf 
tall, while the gum, continuing to flow, is drawn out and 
lengthened into a double stream. Upon being exposed 
to ttic air, it immediately loses its fiuidi^ becomes dry, 
and acquires consisteace and strength. iSne is never de- 
ceived in adjusting the dimenstotis of Ihct Tunited] aper- 
tures, or in calculating the proper thickness of tibe 

* IdrooMt , 
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LaUiim, or Uiwer lip of Sflk-tube. 

thread, but invariably makes the strength of it propor« 
tionablo to tlic wcigl\t of her body. 

** It would be a very cui^ious thing to know how the 
gum wliich composes the silk is separated and drawn off 
from the other juices that nourish the animal. It must 
be accomplished like the secretions formed by glands in 
the human body. 1 am therefore persuaded that the 
gum-bags of the silk-worm are furnished with a set of 
minute glands, which, being impregnated with gum, 
afford a tree passage to all the juices of the mulberry- 
leaf con*esponding with this glutinous matter, while they 
exclude every fluid of a different quality.”* When con- 
fined in an open glass vessel, the goat-moth caterpillar 
will effect its escape by constructing a curious silken 
ladder, as represented by Rocscl. 

Caterpillars, as they increase in rize, cast their skins 
as lobsters do their shells, and emerge into renewed ac-' 
tivity under an enlarged covering. Previous to this 
change, when the skin begins to*"gird and pinch them, 
they may be observed to become languid, ana indifferent 
to weir food, and at length they cease to eat, and await 

* Spectacle tie la Nature, vol. i. 
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the slouching of their skin. It is. now that the faculty 
of spinning silk seems to be of great advantage jto them ; 
for behig rendered inactive and helpless ^ the tighten- 
ing of the old skin around their expanding body, they 
might be swept away by the first puff of wind, anU. 
made prey of by ground beetles or other carnivorous 
prowlers. guard against such accidents, as soon as 
they feel that they can swtdlow no more food, from bekig 
half choked by the old skin, they take care to sccor© 
themselves from danger by moorings of silk spun ujion 
the leaf or the branch where they may be rejwsing. 
The caterpillar of the white satin-moth (^Leucoma salicisy 
Stephens) in this way draws together with silk one or 
two leaves, similar to the leaf-rollers {Tortricida:)^ 
though it always feeds openly without any covering,’ 
The caterpillar of the puss-moth again, which, in its 
third skin, is large and heavy, spins a thick M*eb on the 
upper surface of a leaf, to which it adheres till the change 
is effected. 

The most important operation, however, of silk-spin- 
ning is ijcrformed before the caterpillar is transformed into 
a chrysalis, and is most remarkable in the caterjdilars of 
moths and other four-winged flies, with the exception 
of those of butterflies ; for though these exhibit, pcrliaps, 
greater ingenuity, they seldom spin more than a few 
threads to secure the chrysalis from falling, whereas the 
others spin for it a complete envelope or shroud. Wc 
have already seen, in the preceding pages, several 
striking instances of this o})eration, when, probably for 
the purpose of husbanding a scanty supply of silk, ex- 
traneous substances are worked into the texture. In the 
case of other caterpillars, silk is the only material em- 
ployed. Of this the cocoon of the silk-worm is tho 
most prominent example, in consequence of its import- 
ance in our manufactures and commerce, and on that 
account will demand from us somew^hat minute details, . 
though it would require vedumes to incorporate all the 
information which has been published on ue mbject. 



•UJS;>»VOBK. 


• ‘ SlLK-WoBM. 

The silk-worm, like most other caterpillars, changes 
its skin four times during its growth. The intervals at 
which the ibur moultings follow each other depend 
much on climate or temperaturo, as well as on the 
quality and quantity of food. It is thence found, that 
if they are exposed to a high temperature, say from 81® 
to 100® Fahrenheit, the moultings will be hastened ; and 
only five days will be consumed in moulting the third 
or fourth time, w'hilst those worms that have not been 
hastened take seven or eight days.* 

The period of the moultings is also influenced by the 
temperature in which the eggs have been kept during 
the winter. When the heat of the apartment has boon 
regulated, the flrst moulting takes place on the fo'irth or 
fifth day after hatching, the second begins on the eighth 
day, the third takes up the thirteenth and fourteenth 
days, and the last occurs on the twenty-second and 
twenty-third days. The fifth age, in such cases, lasts 
ten days, at the end of which, or thirty two days after 
hatching, the caterpillars attain their full growth, and 
ought to be three inches in length ; but if they have 
not been properly fed, they will not be so long. 

With the age of the caterpillar, its appetite increases, 
and b at its maximum after the fourth moulting, w'hcn 
it abo attains its greatest size. The silk gum is then 
elaborated in the reservoirs, while the caterpillar ceases 
to cat, and soon diminishes again in size and weight. 
This usually requires a period of nine or ten days, com- 
mencing from the fourth moulting, after which Jt begins 
to spin its shroud of silk. In this operation it proceeds 
with the greatest caution, looking carefully for a spot iti 
which it may be most secure from interruption. 

“ We usually.” says the Abb6 do la Fluche, give 
it some little stalks of broom, heath, or a piece of paper 
rolled up, into which it retires, and begins to moVe M 
head to different places, in order to fasten its thread oh 

* Cuura d* Agriculture, par M. Rosier. Paris, 1801. 
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every side. All this work, though it looks to a bystander 
like confusion,, is not witliout design. The caterpillar 
neither arranges its threads nor disposes 6no over 
another, but contents itself with distending a sort oi 
cotton or floss to keep otf the rain ; for Nature having 
ordained silk-worms to work under trees, they never 
change their method, even when they arc reared in our 
houses. 

“ When my curiosity led me to know' how they spun 
and placed their beautiful silk, I took one of them, and 
frequently removed the floss witli which it first attempted 
to make itself a covering; and as by this means 1 
weakened it exceedingly, when it at last became tired ot 
beginning anew', it fastened its threads on the first thing 
it encountered, and began to spin very regularly in my 
pi'csencc, bending its head up and down, and crossing to 
every side. It soon conflin^ its movements to a very 
contracted space, and, by degrees, entirely surrounded 
itself with silk ; and the remainder of its operations 
became invisible, though these may be undci’stood from 
examining the work after it is finished. In order to 
complete the structure, it must draw out of the gum-bag 
a more delicate silk, end then with a stronger gum bind 
all the inner threads over one another. 

‘‘ Here, then, are three coverings entirely different, 
which afford a succession of shelter^ The outer loose 
silk, or floss, is for keeping off the rain ; the fine silk in 
the middle jirevents the wind from causing injury ; and 
the glued silk, which coni|}oscs the tapestry of the 
chamber where the insect l^ges, repels both air and 
W'ater, and prevents the intrusion of cold. 

After building her cocoon, she divests herself of 
her fourth skin, and is transformed into a chrysalis, and 
subsequently into a moth {Btmhyx mori)^ when, without 
sawr or centre-bit, she makes her way through the shell, 
the silk, and the floss ; for the Being who teaches her 
how to build herself a place of rest,^ where die delicate 
limbs of the moth may be formed without interruption, 
instructs her likewise how to open a passafre for escape. 

The cocoon is like a pigeon's e^g, and more pointed 





at one end than the other; and it is remarkable that the 
caterpillar does not interweare its silk towards the 
]M)inted eiid, nor apply its grlue there as it does in every 
other part,* by bending itself all around with great 
pliantness and agility : what is more, she never tails, 
when her labour is finished, to fix her head opposite to 
the pointed extremity. The reason of her taking this 
position is, that she has pur|K)sely left this part less 
strongly cemented, and less exactly closed. She is 
instinctively conscious that this is to be the passage for 
the jxirfect insect which she carries in her bowels, and 
has therefore the additional precaution never to place 
this pointed extremity against any substance that might 
obstruct the moth at the period of its egress. 

“ When the caterpillar has exhausted herself to 
furnish the labour and materials of the three coverings, 
she loses the form of a worm, her sjwils drop all around 
the chrysalis ; first throwing off her skin, with the head 
and jaws attached to it, and the new skin hardening into 
a sort of leathery consistence. It's nourishment is already 
in its stomach, and consists of a yellowish mucus, but 
gradually the rudiments of the moth unfold themselves, — 
the wings, the antennm, and the legs becoming solid. In 
about a fortnight or three weeks, a slight swelling in the 
chrysalis may be remarked, which at length produces a 
rupture in the membrane that covers it, and by rej^eated 
efforts the moth bursts through the leathery envelope 
into the chamber of the cocoon. 

** The moth then extends her antennm, together with 
her. head and feet, towards the point of the cone, which 
not being thickly closed up in that part gi*adua]ly yields 
to her efforts; she enlarges the opening, ahU at last 
conics forth, leaving at the bottom of the cone the ruins 
of its former state — namely, the head and entire skin of 
the caterpillar, which bear some resemblance to a heap 
of foul linen. 

Rdaumur was of opinion that the moth makes use of 

* This is denied by recent ohsenreff. 
t Spectacle de la Nature, vol. i. 

1)3 
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ltd tyes as a Gle, in order to effeet its fttssiM tiudi^li tthe 
silk; while Malpighi, Pedc, and others, believe that ll 
is' assisted by an acid which it dischargee In order to 
dissolve the gum that holds the fibres of the silk together 
(seep. 184). Mr. Swayne denies that the threads aie 
broken at all, either by fHing or solution ; for he suc^^ 
cceded in unwinding a whole cocoon from w'hich the 
moth had escaped. The soiling of the cocoon by u fluid, 
however, we may remark, Is no proof of the acid ; for all 
moths and butterflies discharge a fluid when they assume 
wings, whether they be inclosed in a cocoon or not; 
but it gives no little plausibility to tlic opinion, that 
“ the end of the cocoon is observed- to be w'etted for an 
hour, and sometimes several hours, before the moth 
makes its way out.”* Other insects employ different 
contrivances ior escape, as we have already seen, and 
shall still further exemplify. 

It is the middle portion of the cocoon, after removing 
the floss or loose silk on the exterior, which is used in 
our manufactures ; and the first preparation is to throw 
the cocoons into w’arm water, and to stir them about with 
twigs, to dissolve any slight gummy adhesions w'hich 
may have occurred when the caterpillar was spinning. 
The threads of several cones, according to the strength 
of the silk wanted, are then taken and wound off uT>on a 
reel. The refuse, consisting of what we may call the 
tops and bottoms of the cones, arc not wound, but carded, 
like wool or cotton, in order to form coarser fabrics. 
We learn from the fact of the cocoons being generally . 
unwound without breaking the thread, that the insect 
spins the whole without interruption. It is popularly 
supposed, how'ever, that if it be disturbed during the 
oj^ration by any sort of noise, it will take alarm, and 
break its thread;’ but Xiatreille says this is a vulgar 
error.t 

* Count Daiidolo's Art of Rearing Silk- Worms, Eng. 
Transl., p. 215, 

f On a tort de croire que le bruit nuise i ces iiisectes* 
Hist. Nat. Gciiorale, vol. xiii. p. 170. 
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Tim of ihemnlir(Aeii thread^in a cocoon varies 
fhAn^«ix> huhdred to a thoiisond fCet ; and as it ia iall spun 
double by the insect, it will amount to . nearly two 
timusand Ibet of silk, the whole of which does not. weigh 
above> three grains and a half: dve pounds of silk from 
ten thousand cocoons is considerably above the usual 
average. When we consider, therefore, the enormous 
quantity of silk which is used at present, tho number of 
worms employed in producing it will almost exceed our 
comprehension. The manufacture of the silk, indeed, 
gives employment, and furnishes subsistence, to seveial 
millions of human beings ; and we may venture to say, 
that there is scarcely an individual in the civilized 
world who has not some article made of silk in bis pos* 
session. 

In ancient times, the inanufucture of silk was confined 
to the East Indies uml China, whore tho inseots that 
produce it arc indifvnous. It was tbonce brought to 
Europe in small quantities, and in early times sold at so 
extravagant a price, that it was deemed too ex|}cnsivc 
even for royalty. The EnqwM'or Aurelian assigned the 
expense as a reason for refusing his empress a robe of 
silk ; and our own James I., before his accession to the 
crown of England, had to borrow of the Earl of Mar a 
pair of silk stockings to ap|}ear in before the Eqglish 
ambassador, a circumstance which probably led bim to 
promote the cultivation of silk in England.* The 
lioman authors were altogether ignorant of its origin, — 
some supposing it to be grown on trees us hair grows on 
animals, -—others that it was produced by a shell-fish 
similar to the mussel, which is known to throw out 
threads for the imrposc of attaching itself to rocks,— 
others that it w'as the entrails of a sort of spider, which 
w^as fed for four yearn with paste, and then with the' 
leaves of the green willow, till it burst with fat, — and 
others that it was the produce of a worm which built 
nests of clay and collected wax. The insect was at 
length spread into Persia; and eggs were afterwards^ at 

Shaw's Qen. Zoology, vol. vi. 
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the Instance of the. Emperor Justinian, concealed in 
hollow canes by two monKS, and conveyed to the isle of 
Cos. This emperor, in the sixth century, caused them 
to be introduced into Cons||htinople, and made an object 
of public utility. They Were thence successively culti- 
vated in Greece, in Arabia, in Spain, in Italy, in France, 
and in all places where any h )pe could be indulged of 
their succeeding. In America the culture of the silk- 
worm was introduced into Virginia in the time of 
James I., who himself com}>o3cd a book of instructions 
on tlio suhjo(?t, and caused mulberry-trees and silk-worms’ 
eggs to be sent to the colony. In Georgia, also, lands 
were granted on condition of plaiitU^ one hundred white 
mulberry-trees on every ten acres of cleared land.* 

The growth of the silk-worm has also been tried, but 
with no great success, in this coiintiy. Evelyn computed 
that one mulbcrry-treo woidd feed as many silk- worms 
annually as would produce seven pounds of silk. “ Ac- 
cording to that estimate,” says Barham, f “ the two thou- 
sand trees already planted in Chelsea Park (which take up 
onc-thirdofit) will make 14,000 lbs. weight of silk ; to be 
commonly worth buttw'cnty shillings a pound, those trec» 
must make 14,000/, per annum.” During the last cen- 
tury, some French refugees in the south of Ireland made 
con^derable plantations of the mulberry, and had begun 
the cultivation of silk with every api>carancc of success ; 
but since their removal the trees have been cut down.f 
111 the vicinity of London, also, a considerable plantation 
of mulberry-trees was purchased by the British, Irish, 
and Colonial Silk Company in 1826 ; but we have not 
learned whether this Company have any active measures 
now in o^ieration. 

The manufacture of silk was introduced into this coun- 
try in 1718, at Derby, by Mr. John Lombe, who tra- 
velled into Italy to obtain the requisite information ; 
but so jealous were the Italians of this, tliat according. 
* North American Review, Oct. 1828, p, 449. * 

t Essay on the Silk-Worm, p. 95. London, 1 719. 

X Preface to Dandolo on the Silk- Worm, Eng. Traiisl., 
p. xiii. 
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to some statemenisr which have obtained he fdl 

a victim to their revenge, having been poisoned at the 
early age of twenty-nine.’" 

Inere are not only scvd^l varieties of the common 
silk- worm {Bombyx mori)j but other spemes of cater- 
pillars, which spin silk capable of being manufactured, 
thoiigh not of so good qualities as the common silk. 
None of our European insects, however, seem to be well 
fitted for the purpose, though it has been pro|X)sed by 
Fabricius and others to try the crimson under-wing ( Ca- 
tocala sjwnsa^ Sciikajik), &c. M. Lati*cil]c quotes from 
the ‘ Recreations of Natimd History,* by Wilhelm, the 
statement that the oet&oons of the emperor-moth (Saiur^ 
nia pavonia) had been successfully tried in Germany, 
by M. WentsseJ llegeov ‘do Bcrchtoldsdorf, under an 
imperial patent. ^ 


EaMperob-Moth. 

The empcror-inoth, indeed, is no less worthy of our 
attention with respect to the ingenuity of its architecture 
than the beauty of its colours, and has consequently at- 
tracted the attention of every Entomologist. The cater- 
pillar feeds on fruit-trees and on the w illow, and spins a 
cocoon, in fonn of a Florence flask, of strong silk, so 
thickly jWOYcn that it appeara almost like damask or 
leather. It differs from most other cocoons in not being 
closed at the upper or smaller end, which terminates in 
a narrow circular aperture, formed by the convergence 
of little bundles of silk, gummed together, and almost as 
elastic as whalebone. In consequence of all these ter- 
minating in needle-shaped points, the entrance of depre- 
dators is guarded against, upon the principle whicli 
vents the escape of a mouse from a wire trap. The 
insect, however, not contented with this protection, con- 
structs another in form of a canopy or dome, w ithin the 
external aperture, so as effectually to shield the chrysalis 
from danger. We hayc formerly remarked (t)age 181 ) 

* Glovers Directory of the County of Derby, Introd.j p. xvi. 
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that thc^ caterpillar of the Mgeria asilijbnnis of Ste- 
jihchs in a similar way did not appear to be contented 
with a covering of thin wood, without an additional bon* 
net of brown wax. The cocoon of the emperor-moth, 



Cocoons of the Emperor-molh, cut open to show their structure. 

though thus in some measure impenetrable from without, 
is readily opened from within ; and when the moth 
issues from its j)uj)a case, it easily makes its way out 
without cither the acid or eye-files ascribed to the 
silk-worm. The elastic silk gives w'ay upon being 
pushed from within, and when the insect is fairly out, 
It shuts again of its own accord, like a door with spring 
hinges,— a circumstance W'hich at first puzzled llocscd 
not a little when he saw a fine large moth in his box, 
and the cocoon apparently in the same state as wdicn 
he had put it there. Another naturalist conjectures that 
the converging threads are intended to compress the 
body of the moth as it emerges, in order to force the 
fiuids into the nervnrcs of the wings ; for when he took 
the chrysalis previously out of the cocoon, the w'ings of 
the moth never expanded properly. ♦ Had he been 
much conversant witn breeding insects, he w'ould rather^ 

* Meinecken, quoted by Kirby and Spence, iii'. 280. 
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wc think, have imputed this to some injury whioh the 
chrysalis had received. We have witnessed the shrivel- 
ing of the wings which he alludes to, in many instances, 
and not unfrcqucntly in butterflies which spin np cocoon. 
The shriveling, indeed, frequently arises from the want 
of a sufficient supply of food to the caterpillar in its last 
stage, occasioning a deficiency in the fluids. 

The elasticity of the cocoon is not peculiar to the em- 
peror-moth. A much smaller insect, the green cream- 
Dordcr-moth (^Torlrix cMorana) before nicntioned (pag^o 
103), for its ingenuity in bundling up the cxjiandirig 
leaves of the willow, also spins an elastic shroud for its 
chrysalis, of the singular shape of a boat with the keel 
upijermost Like the caterpillar of Pyralis strigulalis 
(page 187), whose building, though of different mate- 
rials, is exactly of the same form, — it first spins two ap- 
proximating walls ofNvhitisii silk, of the form required, 
and when these arc completed, it draws them forcibly 
together with elastic threads, so placed as to retain them 
clostdy shut. The passage of the moth out of this 
cocoon might have struck lloesel as still more marvel- 
lous than that of his emperor, in which there w^as at 
least ii small opening ; while in the boat cocoon there 
is none. Wc have now before us two of these, w hich 
we watched the caterpillars through the process of build- 
ing, in the summer of 1828, and from one only a moth 
issm'il, — the other, as often happens, having died in the 
chrysalis. But what is most remarkable, it is impossible 
by the ^naked eye to tell which of these two has been 
opened* by the moth, so neatly has the joining been 
finished. (J. R.) 

Some species of motlis spin a very slight silken tissue 
for their cocoons, being apparently intended more to . 
rotaiii them from falling than to aflbrd protection from 
other accidents. The gipsy-moth (Jlypogymna dispar), 
rare in most parts of Britain, is one of these. It selects 
for Us retreat a crack in the bark of the tree upon which 
it feeds, and over this spins only a few straggling threads. 
We found last summer (lb29), in the hole of an elm- 
trcc in the Pai k at Brussels, a group of half a dozen of 
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these, that did not seem to have spun anjeoverinp: at all, 
but trusted to a curtain of moss {Ilt/pna) which mar- 
gined the entrance. (J. R.) In a species nearly allied 
to tins; the yellow-tussock {Dastjchira pudibu?ida, Ste- 
phens), the cocoon, one of which we have now before 
us, is of a pretty close texture, and interwoven with tho 
lo«^ hairs of the caterpillar itself (see figure b, page 22), 
which it plucks out piece-meal during the process of 
building, — as is also done by the vajwurcr an- 

tiqua, IIubneb), and many others. 

These are additional instances of the remarks wc for- 
merly made, that caterpillars w hich spin a slight w'eb are 
transformed into |x?rfcct insects in a much shorter period 
than those which spin more sul)stantial ones. Thus the 
cream-spot tiger {Arctia vlllica, Stephens) lies in 
chrysalis only throe wrecks, and therefore does not re- 
quire a strong web. It is figured below, along with 
another, which is still slighter, though more ingeniously 
W’oven, being regularly meshed like net-work. 

A very prettily-netted cocoon is constructed by the 



Cocoon of Arctia villica^ 



N^t-work cocoon* 
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prill) of a very small grey weevil (^Ilypera llumich), 
wliich is not uncommon in July, on the seed spikes of 
docks {Rumices), This cocoon ia globular, and not 
larger than a garaen pea, though it appears to be very 
large in proportion to the pupa of the insect, reminding 
us not a little of the carved ivory balls from China. The 
meshes of the net-work arc also large, but the materiatl 
are strong and of a waxy consistence. Upon remarking 
that no netting was ever spun over the part of the plant 
to which the cocoon was attached, we endeavoured to 
make them spin cocoons perfectly globular, by detaching 
them when nearly finished ; but though we ti icd four or 
five in this way, we could not make them add a single 
mesh after removal, all .of them making their escape 
through the opening, and refusing to i‘e-entcr in order 
to complete their structure. (J. 11.) 

The silk, if it may be so termed, spun by many species 
of larvae is of a still stronger textin’c than the waxy silk 
of the little weevil just mentioned. Wc recently met 
with a remarkable instance of this at Lee, in the cocoons 
of one of the larger ichneumons (Ophion VinulisB? 
Stephens), inclosed in that of a puss-moth {Centra 
itself remarkable for being composed of sand 
as well as wood, the fibres of which had been scooped 
out of the under-ground cross-bar of an old paling, to 
which it was attached. But the most singular portion 
of ^his was the junction of the outer wall with the edges 
of the hollow thus scooped out, M’hich was formed of 
fibres of wood 'placed across the fibres of the bar nearly 
at right angles, and strongly cemented together, as if to 
form a secure foundation for the building. 

In this nest were formed, suiTeptiliously introduced 
.into the original building, five empty cells of a black 
colour, about an inch long, and a sixth of an inch in 
diameter; nearly cylindrical in form,' but somewhat 
flattened ; vertical and parallel to onp axiothcr, though 
slightly curved on the inn^ shie*. The bells arc com- 
posed of strong and somewhat coarse fibres, more like the 
carbonized rootlets of a tree than silk, and resembling in 
texture a piece of coarse milled cloth or felt, such as is 
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Vest of Pasa-moili, indoMn;; H^ ecocoous of an Ichneumon. 
Natural size. 


used for the bases of plated bats. It is worthy of re. 
mark, that all these cells opened towards one end, as it 
the caterpillars which constructed them had been aware 
that the wall of the puss-moth, in which the flies would 
have to make a breach, was very hard, and would require 
their united efforts to effect an escape. The importance 
of such a precaution will appear more strikingly, when 
we compare it with the instance formerly mentioned 
(page 185), in which only one ichneumon had been able 
to force its way out. (J. 11.) ^ 

It appears indispciisable to some grubs to be confined 
within a certain space in order to construct their cocoons. 
We saw this well exemplified in the instance of a grub 
of one of the mason-bees (Omia bicorms), which we 
took from its nest, and put into a box, with the pollen 
pt^te which the' mother bee had provided for its subsist- 
ence. (See pages 43, 44.) When it had completeddts 
growth, it began to spin, but in a very awkward manner 
— attaching threads, as if at random, to the bits of pollen 
wliich remained undevoured, and afterwards tumbling 
about to another part of the box, as if dissatisfied with 

what it had done. It somctiihes persevered to spin in 

one. place till it had formed a little vaulted wall ; but St 


ibandoncd at the least thm^^ibur of these in order to 
i)egin others, till at len^,;&-|f compelled by the ex- 
:reme urgenc^^ of the sj&hrabf its approaching change, 
it completed a shell of shining brown silk, woven into a 
close texture. Had the grab remained within the narrow 
clay cell built for it by Uie mother bee, it would, in all 
probability, not have thus exhausted itself in vain efforti^ 
at building, which were likely to’ prevent it from ever 
arnving at the perfect state — a circumstance which often 
ha])pens in the artificial breeding of insects. This bee, 
however, made its appearance the following spring. 
(J. 11.) 

llesidc silk, the cocoons of many insects arc composed 
of other animal secretions, intended to strengthen or 
otherwise perfect their texture. We have already seen 
that some caterpillars pluck off their own hair to intcr- 
weavc amongst their silk ; there arc others which pro- 
duce a peculiar substance for the same purpose. The 
lackey caterpillar (Clisiocampa nevatna^ Curtis) in this 
manner lines its cocoon with pellets of a downy sub- 
stance, resembling little tufts of the flowers of sulphur. 
The small egger, again (^Erhgaster lauestris^ Germab), 
can scarcely be said to employ silk at all, — the cocoon 
being of a uniform texture, looking, at first sight, like 
dingy Paris plaster, or the shell of a pheasant’s egg ; but 
upon being broken, and inspected narrowly, a few thirds 
of silk may be seen interspersed through the whole. In 
size it is not larger than the egg of the gold-crested 
wren. It has been considered by Brahm a nuzzling cir- 
cumstance, that this cocoon is usually perrorated with 
one or two little holes, as if made by a pin from with- 
out,* and Kirby and Spence tell us that their usefhas not 
been ascertained.* May they not be left as air-holes for 
the included chrysalis, as the close texture of the cocoon ' 
might, without this provision, prove fatal to the animal ? 
Yet, on comparing one of these with a similar cocoon of 
the large egger-moth (JLasiocampu Quercia)^ we find no 
air-holes iti the latter, as we might have been led to 

* firahm's rtw. Nat. 289, and Kirby and Spence'i Intr. iii. 223. . 
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lie<m At Now-Crm^ Deptiordi mitof aleathfs^y teitu^e, 
^ eactenmlly^ exactly the icalour of the bark of the 
tiree* During the aonuner of 1830 we found a con^der^ 
ftsie number of the same cocoons. These were all with- 
^ ah*;hol^. The egger, wo may rcnuirk, unlike the 
QOck-wcevU or the bee-grub just mentioned^ can work 
her cocoon without any jjoint of attachment. We had a 
colony of these catemllars in the summer of 1S25, 
brought from Epping Forest, and saw sevcnil of them 
work their cocoons, and we could not but admire the 


dexterity with which they avoided filling up tlic little 
pin-holes. The supply of their building material was 
evidently measured out to them in the exact quantity re- 
quired ; for when w e broke down a portion of their wall, 
by way of experiment, they did not make it above halt' 
tlic thickness of the previous ix)rtion, thoughthey plainly 
preferred having a thin wall to leaving the breach un- 
closed. (J. R.) 

Several species of caterjiillars, that spin only silk, arc 
social, like some of tliose we formerly mentioned, which 
unite to form a common tent of leaves Csec pages 165, 166). 
The most common instance of this is in the caterpillars 
which feed on the nettle — the small tortoise-shell 


{Vanessa urticce)^ and the peacock's eye ^{V, I). 
Colonies of these may be seen, after Midsummer, on 
almost every clump of nettles, inliabitiug a thin w eb of 
an irregular oval shape, from which they issue out tp 
feed on the leaves, always returning when their appetite 
is satisQed, to assist their companions in extending their 
premises. Other examples, sull more conspicuous from 
Wng seen on fruit-trees and in hedges, occur in the 
caterpillars of the small ermine-moth {Yponomeuia 
padelld)^ and of the lackey {Clisiocampa neuStria^y 
which in some years arc but too abundant, though in 
others they arc seldom met with. In the summer of 
1826, every hedge and fruit-tree dround London swarmed 
with colonies of the emine, though it haa not since been 



in same way; duHi^ tbe fii!iinmer of 
Irick^ were to be seem everr where. We 
mention this irregnlarity of appearance |nat our readers 
may hot disappoint themselves by looking for what is 
not always to be found. It is probable, that in 1830, 
the lackeys will be few, for, notwithstanding the myriads 
of caterpillars last summer, we saw only a single moth 
of this species, and out of a number of chrysalides which a 
young friend had in his nurse-boxes, not one moth was bred. 

The caterpillars of other moths, which are in some 
years very common^such as the brown-tail {Porthesia 
and the golden-tail {P. Chry8orrhaa\ are 
also social ; and, as the eggs are hatched late in the 
summer, the -brood passes the winter in a very closely 
woven nest of warm silk. This is usually represented 
as composed of loaves which have had their pulpy parts 



Winter nest of the Social Caterpillars of Uio Birawa-iaU Koib. 
(Fer^sta ouri/ftia), spetestti . - 


; Ixit from in^te ohwsm- 
of thM hosts ln>ow& of 
M quite satisfied that leaves are pnjy an 
^Mental, and not a neceisaryi part of the structure. 
Whett a leaf happens to be in the line of the walls of 
die nest, it is included ; but there is no apparent design 
in pressing it into the service, nor is a branch selected 
bemuse it is leafy. On the contrary, by far the greater 
number of these nests do not contain a single leaf, but 
are composed entirely of grey silk. In external form, 
no two of these nests are alike ; as it depends entirely 
upon the form of the branch. When, therefore, there 
is only one twig, it is somewhat egg-shaped ; but when 
there are several twigs, it commonly joins each, assuming 
an angular shaiie, as may be seen in the preceding figure. 

Tills irregularity arises from the circumstance of each ’ 
individual acting on its own account, without the direc- 



tion or superintendence of the otherf. < The. interior of 
the sthicture is, for the same reason, mprej^iar, being 
divided into compartments, each of whi^4||^nns a cham- 
ber for one or more individuals. Previous to the cold 
weather, these chambers have but slight partitions ; but 
before the frosts set in the whole is made thick and 
warm. 

A no less remarkable winter nest, of a small species 
of social caterpillar, is described by M. Bonnet, which 
we omitted to introduce when ti'cating of tlm Glanville 
fritillary (page 164). The nest in quostion is literally 
pendulous, being hung from the branch of a fruit-tree by 
a strong silken thread. It consists of one or two loaves 
neatly folded, and held together with silk, in which the 
caterpillars live harmoniously together. 



Pcadulou* iMrnests, from Bonnet, 

• " # 

In a recently published volume of ‘ Travels in Mexico,* 
we find a vci^ remarkable account of some pendulous 
nests of caterpillars,- whidi appear to be almost as cfui- 
DUS as the nests of the pasteboard-making wasps^ de-> 
scribed at p. 87. The author, of these Travels 
define the species of caterpjlilar whose construcuons at- 
Iracted his observation. He says, After havu^ as- 
cended for about an hour, we came to the region (opcdcs 
and other majestically tall trees, the paihes of wMihl 1 
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could not leam. Suspended from their statjely branches, 
were innumerable nests, enclosed^ apparently, in while 
paper bags, ifltHhe manner of bunches of grapes in Eng- 
land, to preserve them from birds and flies. 1 had the 
curiosity to examine one of them, which I found to con- 
tain numberless caterpillars. The texture is so strong 
that it is not easily torn; and the interior contained a 
quantity of green leaves, to suppoit the numerous pro- 
^ny within.” * 

In all the nests of social caterpillars, care is taken to 
leave apertures for passing out and in. It is remarkable, 
also, that however far they may ramble from their nest, 
they never fail to find their way back when a shower oi 
rain or nightfall renders shelter necessary. It re(juires 
no ^eat shrewdness to discover how they effect this ; for 
by looking closely at their track it will be found that it 
is carpeted with silk — no individual moving an inch 
without constructing such a pathway, both for the use of 
his comjianions and 'to facilitate his own return. All 
these social caterpillars, therefore, move more or less in 
processional order, each following the road which the 
nrst chance traveller has marked out with his strip of 
silk carpeting. • 

There are some species, however, which arc more 
remarkable Uian others in the regularity of their proces- 
sional marchings, particulai’ly two which ai’c found in 
the south of Europe, but are not indigenous in Britain. 
The one named by Ileaumur the proccssionary {Cnelho^ 
campa processiotiea, Stepuei^s) needs upon the oak ; a 
brood dividing, when newly hatched^ into one. or more 
parties of several hundred individuals, which afterwards 
unite in constructing a comiuon nest.v.nearly two feet 
long, and from four to six inches in diameter. As it is 
not divided like that of the brown-tails^ into chambers, 
but consists of one large hall, it is not necesstdi^ flbat 
there should be more openings than one ; and accord- 
ingly, w'hen an individual goes out and carpets a path, 
the whole colony instittctiymy follow in the same track, 

* Hardy’s Travels in the Interior of Mexico, p. 32. 
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though from the immense j^pulation they arc often 
compelled to march in parallel nles fron^wo to six deep. 
The procession is always headed by a ^glc caterpillar ; 
sometimes the leader is immediately followed by one or 
two in single file, and sometimes two abreast, as re- 
presented in the cut. A similar procedure is followed 
by a species of social caterpillars which feed on the pine 
in Savoy and Languedoc ; and though their nests are 
not half the size of the preceding, they arc more worthy 
of notice, from the strong and excellent quality of their 
silk, which Reaumur was of opinion might be advan- 
tageously manufactured. Their nests consist of more 
chambers than one, but are furnished with a xiiain en- 
trance, through which the colonists conduct their forag- 
ing processions. 
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CHAPTER XVIII. 

Structures of Spiders. 

Modern naturalists do not rank spiders among insects, 
because they have no antennse, and no division between 
the head and the shoulders. Thoy breathe by Ica/'-siiaped 
gills, situated under the belly, instead of spiracles in 
the sides ; have a heart connected with these ; have eight 
legs instead of six ; and eight fixed eyes. But as spiders 
arc popularly considered insects, it wdll sufficiently suit 
our purpose to introduce them here as. such. 

The apparatus by which spidei*s construct their inge- 
nious iabiics is much more complicated than that which 
we have described as common to the various species, of 
caterpillars. Caterpillars have only two reservoirs for 
the materials of tiieir silk ; but spiders, according to the 
dissections of M. Treviranus, have four principal vessels, 
two larger and two smaller, with a number of minute 
ones at their base. Several small tubes branch towards 
the reservoirs, for carrying to them, no doubt, a supply 
of the secreted material. Swammei^am describes them 
as twisted into many coils of an agate colour.* We do 
not find them coiled, but nearly straight; and* of :a deep 
yellow colour. From these, when broken, rthreads can 
be drawn out like those spun by the««^dor, ithoi^ we 
cannot draw them so fine by many, degrees. 

Ftom these little flasks or ba^ of gunqiieituatad near 
the apex of the abdomen, and not at the fmonth.as in 
caterpillars, a tube originates, and terminates 4n the ex- 
ternal spinnerets, w'hich may be seen by the naked eye 
in the larger spiders, in the form of five little teats sur- 
rounded by ^ circle, as represented in the following figure. 

*> 

* Hill’s Swammerdam, part i. p. 23. 






Garden Spidor iEptira diadma), suspended by a thread proceeding 
from its spinneret. 


We have seen that the silken thread of a caterpillar is 
composed of two united within the tube of the spinneret, 
but the spider’s thread would appear, from the nrst view 
of its five apinnerots, .to be quintuple, and in some spe- 
cies which have six teats, so many times more. It is 
not safe, however, in our interpretations of mature to 
proceed upon conjecture, however plausible, nor to takd 
anything for granted which we have not actually seen ,* 
since our inmrencos in such cases are almost certain to 
be erroneous. If Aristotle, for example, had overlooked 
narrowly at a spider when spinning, he could not have 
fancied, as ho does, that the materials which it usesnre 
nothing but wool stripped from its body. ^ On looking, 
then, with a strong magnifying glass, at ^tfie teabehap^ 

E 2 
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spinnerets. of a spider, vte perceive . them studded with 
regular rows of minute bri^tie-likc points, about a thou- 
sand to each teat, making in all from five to six thousand. 
These arc minute tubes which we mav appropriately 
ienn Apinnendes^ as each is connected with the mtermu 
reservoirs, and emits a thread of inconceivable fineness. 
In the figure below, this wonderful apparatus is repre- 
sented as it appears in the microscope. 



Spinnerets of a Spider magnified to show iiie Spinnerules, 

We do not recollect that naturalists have ventured to 
assign any cause for this very remarkable multiplicity of 
the spinnerules of spiders, so different from the simjdc 
spinneret of caterpillars. To us it appears to 1^ an ad- 
mirable provision for their mode of life. Caterpillars 
neither require such strong materials, nor that their 
thread should dry as quickly. It is well, known in our 
manufacture, particularly in rope-spinning, that in cords 
of equal thickness, those which are composed of many 
smaller ones united are greatly stronger than those which 
are spun at once. In the instance of the spider’s thread, 
this principle must hold still more strikingly, inasmuch 
as it is coinposed of fluid materials that require Ibq be 
dried rapittVs this drying must be gr^ljy facilii^led 


• 

by exposing so many to the air separately before thear 
union, which is eftected at the distance of about a tenth 
of an inch from the spinnerets. In the following figi^ 
each of the threads represented is reckoned to contain 
one hundred minute threads, the whdlc forming only 
one of the spider’s common threads. 



Lecuwcnhocck, in one of his extraordinary microsco- 
pical observations on a young spider not bigger than a 
grain of sand, upon enumerating the threadlets in one of 
Its threads, <^lculated that it would require four millions 
of thenl to be as thick as a hair of his beard. 

Another important advantage derived by the ajnder 
frbm- the multiplicity of its threadlets is j that the thread 
affords a much more secure attachment to a wall, a branch 
of a‘ tree, or any other object, than if it were simple ; 

pressing the srnnneret against the ohjjeet^^as 
sj^deitr always do when they a thread, the’ sjnniierules 
’ cfktend'ed'over an area of some' diamoti^jiilifoiii every 
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hair’s breadth of which a sirand^ as rope-makers 'term ft, 
iaextended to compouncTthe main cord* The following 
hgpure exhibits this ingenious contriyance. • 



Attached end of a S^idnr^tliread magnified. 

Those who may be curious to examine this contrivance, 
will sec it best when the line is attached to any black 
object, for the threads, l)eing whitish, arc, in other cases, 
not so easily perceived. 

Shooting of the Lines. 

It has long been considered a curious though a diffi- 
cult investigation, to detennine in what manner spiders, 
seeing that they are destitute of wings, transport them*, 
selves from tree to tree, across brooks, and frequently 
through the air itself, without any apparent starting 
point. On looking into the authors wno have treated- 
upon diis subject, it is surprising how little there is to 
be met with tnatis new, even in the most recent. Thoir 
conelusiona, or rather their conjectural opinions, are, 
however, worthy of notice ; for by unlearning error, wo 
the more firmly establish truth. 

1. One of the earliest notions upon this subject is that 
of Blancanus, the commentator on Aristofie, which is 



8PIDXB8. 


87 


partly adopted by Redi, J^'^Henricus Regiua of UtreohU 
by Swammerdam,* by Lehmann^ and by Kirby and 
Spcncc.t “The spider’s thread,” says Swammerdam, 
“ is {rcnorally made up of two or more parts, and after 
deseoriding by such a thread, it ascends by one only, and 
is thus enabled to waft itself from one height or tree to 
another, even across running waters ; the thread it leaves 
loose behind it being driven about by the wind, and so 
fixed to some other body.” “I placed,” says Kirby, 
“ the large garden spider (Epeira diadema^ upon a stick 
about a foot long, set upright in a vessel containing 

water It let itself drop, not by a single thread, 

but by two, each distant from the other about the twelfth 
of an inch, guided, as usual, by one of its hind tcet, and 
one apparently smaller than the other. When it had 
suffercci itself to descend nearly to the surface of the 
water, it stopped short, and b}'’ some means, which I 
could not distinctly see, broke*off, close to the spinners, 
the smallest thread, which still adhering by the other 
end to the top of the stick, floated in the air, and was 
so light as to be carried about by the slightest breath. 
On approaching a pencil to the loose end of this line, it 
did not adhere from mere contact. I, therefore, twisted 
it once or twice round the pencil, and then drew it tight. 
The spider, which had previously climbed to the top of 
the stick, immediately palled at it with one of its feet, 
and finding it sufficiently tense, crept along it, strength- 
ening it as it proceeded by another thread, and thus 
reached the pencil.” 

We have repeatedly witnessed this occurrence, both 
in the fields and when s])iders w^ere placed for experi- 
ment, as Kirl^ has described ; but we very much doubt 
that the thread broken is ever intended ns a bridge cable, 
or that it would have been so used in that instance, had 
it not been artificially fixed and accident^illy found a^in 
by the spider. According to our observations, a spider 
never arandons^ for an instant; the thread which she 
dispatches in quest of an attachment, but^umfbrmly keeps 

♦ Swammerdam, part i* p. 34. f Iritri vol; r. p*. 415. 
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trying it with her feet, in order to ascertain its success. 
We are, therefore, persuaded, that when a thread is 
broken in the manner above described, it is because it 
has b^en spun too weak, and spiders may often bo seen 
breaking such threads in the process of netting their 
webs. (J. R.) 

The plan, besides, as explmned by these distinguished 
writers, would more frequently prove abortive than suc- 
cessful, from the cut thread not being sufficiently long. 
They admit, indeed, that spiders’ lines are often found 
'^ayard or two long, fastened to twigs of grass not a 
foot in height Here, therefore, some other pro- 

cess must have been used.”* 

2. Our celebrated English naturalist, Dr. Lister, whose 
treatise upon our native spiders has been the basis of 
every subsequent work on the subject, maintains that 
some spiders shoot out their threads in the same manner • 
that porcupines do their quills jf that w'hereas the quills 
of the latter arc entirely separated from their bodies, 
when thus shot out, the threads of the former remain 
fixed to their anus, as the sun’s rays to its body.”t A 
French neriodical wTiter goes a little farther, and says, 
that spiders have the power of shooting out threads, wd 
directing them at pleasure towards a determined point, 
judging of the distance and position of the object by 
some sense of which we are ignorant. § Kirby also says, 
that he once observed a small garden spider (^Aranea 
reticulata) standing midway on a long perpendicular 
fixed thread, and an appearance caught” nis “ eye; of 
what seemed to be the emission of threads.” *‘I/* 
therefore, he odds, moved my arm in the direction" 
which they apparently proceeded, and, as 1 hod;; sOs* 
pected, a floating thre^ attached itself to my coat, cdong 
which the spider crept. As this was connected with 
the spinners of the spider, it could not have been 

* Kirby and Spence, vol. i. Intr. p. 416, 
t Porcupines do not shoot out their quills^ as was once 
generally believed. 

{ Lister, Hist. Animalia Angliss, 4to. p. 7. 

§ Phil, Mag* ii. p. 275.. , * ^ 
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formed” by breaking a “secondary thread.”* Again, 
in speaking of the gossamer-spider, ho says, “ it first 
extends its thigh, shank, and foot, into a right line, 
and then, elevating its abdomen till it becomes vertical, 
shoots its thread into the air, and flies off from its sta- 
tion.”! 

. Another distinguished naturalist, Mr. White of Sel- 
borne, in speaking of tlic gossamer-spider, says, “ Every 
day in fine weather in autumn do 1 see these spiders 
shooting out their webs, and mounting aloft : they will 
go oft* from the finger, if you will take them into your 
hand. Last summer, one alighted on my book as 1 was 
reading in the parlour ; and running to the top of the 
page, and shooting out a weh^ took its departure from 
thence. But what I most wondered at was, that it went 
oft* with considerable velocity in a place where no air 
was stirring ; and 1 am sure I did not assist it with my 
breath.**^! 

Having so often witnessed the thread set afloat in the 
air by spiders, w'e can readily conceive the way in which 
those eminent naturalists were led to suppose it to be 
ejected by some animal force acting like a syringe ; but 
as tlie statement can be completely disproved by experi- 
ment, we shall only at present ask, in the words of Swam- 
merdam — “ how can it be possible that a thread so fine 
and slender should be shot out wdth force enough to 
divide and pass through the air ? — is it not rather 
bable that the air would stop its progress, and so entanale 
it ^d^fit it to perplex the spider’s operations ?”§ The 
opinion, indeed, is equally imj^robable with another, sug- 
gested by Dr. Lister, that the spidci* can retract her 
thread within tlie abdomen, after it has been ’^emitted. || 
De Gcerf very justly joins Swammerdam in rejecting. 
l)Oth of these fancies, which, in our own earlier observa- 
tions upon spiders, certainly stmek us as plausible and ' 

* Vol. i. Iiitr. p. 417. t Ihid. ii. p. 339. 

{ Nat. Hist, of Selbome, vol. i. p. 327. 

§ Book of Nature, fjart i. p. 25. 

II Hist. Anim. Angliss, 4to. ^ Mdmoires, vol. vH. p. 189. 

s3 
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true. There can be no doubt, indeed, that the aaiml 
iue B voluntary power of permitting the material to 
escape, or stopping it at pleasure, but this power is not 
projectile. 

3. “ There are many people,” says the Abbe de la 
Pluche, “ who believe that the spider flies when they 
see her pass from branch to branch, ^and even from one 
high tree to another ; but she trans^rts herself in this 
manner : she places herself upon the end of a branch, 
or some projecting body, and there fastens her thread ; 
after which, with her two hind feet, she squeezes her 
dugs {spinnerets), and presses out one or more tiireads of 
two or three ells in length, which she leaves to float in 
the air till it be fixed to some particular place.”* With- 
out pretending to have observed this, Swammerdam says, 

1 can easily comprehend how spiders, without giving 
themselves any motion, may, by only compressing their 
spinnerets, force out a thread, which being driven by the 
wind, may serve to waft them from one place to •ano- 
ther.”! Others, proceeding upon a similar notion, give a 
rather diflerent account of the matter. The spider,” 
says Binglcy, fixes one end of a thread to the, place 
where she stands, and then with her hind paws draws 
out several other threads from the nipples, which, being 
lengthened out and driven by the wind to somp neigh- 
bouring tree or other object, are by tlieir natural clam- 
miness fixed to it.”! 

Observation gives some plausibility to the latter opi- 
nion, as the spider always actively uses her legs, though 
not to draw out the thread, but to ascertain whether it 
has caught upon any object. The notion of her pressing 
the spinneret witii her feet must be a mere fancy ; at 
least It is not countenanced by anything which we have 
observed. 

4. An opinion much more recondite is mentioned, if 
it was not started, by M. DT^onvsd, that the floating of 
the spider’s thread is electrical, . Frogs, caits, and other 

* Spectacle de la Nature, vol. i. ^ f Book of Nature, pt, i. p. 25. 

I Animal Biography, to 1> Ui. p. 475, Brd edition. 
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animaJs/’ he says, ^^are affbcted by natural electricity, 
and fed the change of weather; but no other animal 
more than myself and my spiders.” During wet and 
windy weather he accordingly found that they spun 
very short lines, “ but when a spider spins a long thread, 
there is a certainty of fine weather for at least ten or 
twelve days afterwards.”’*' A periodical writer, who 
signs himself Carolan,t fancies that in darting out her 
thread the spider emits a stream of air, or some subtle 
electric fluid, by which she guides it as if by magic. 

A living writer (Mr. John Murray) whose learning 
and skill in conducting experiments give no little w'cight 
to Ills opinions, has carried these views considerably 
farther. “ The aeronautic spider,” he says, can propel 
its thread both horizontally and vertically, and at all re* 
lative angles, in motionless air, and in an atmosphere 
agitated by winds; nay more, the aerial traveller can 
even dart its thread, to use a nautical phrase, in the 
‘ wind’s eye.* My opinion and observations are based 
on many hundred experiments The entire phe- 

nomena are electrical. When a thread is propelled in a 
vertical plane, it remains perpendicular to the horizontal 
plane, always upright, and when others are projected at 
angles more or less inclined, their direction is invariably 
preserved ; the threads never intermingle,, and .when a 
pencil of threads is propelled, it ever presents the ap- 
pearance of a divergent bnish. These are electrical 
phenomena, and cannot be explained but on electrical 
principles.” 

> “In clear, fine weather, the air is invariably positive ; 
and it is precisely in such weather .that the aeronautic 
spider makes its ascent most easily and rapidly, whether 
it be in summer or in winter.” “ When the dr is 
weakly positive, the ascent of the spider* will be difficult', 
and its altitude extremely limited, and the threads pro- 
pelled will be but little elevated above the horizontal 
plane. When negative electricity prevails, as in cloudy 

* Brez, Flore des Iflsectonhiles. Notes, -Supp. p* 184. 

f Thomson’s Ann. of Philosophy, Vol. iii. p. 306^ 
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weather, or on the approach of rain, , and the index of 
De Saussure’s hygrometer rapidly advancing towards 
humidity, the spider is unable to ascend.”* 

Mr. Murray had previously told us, that when a 
stick of excited sealing-wax is brought near the thread of 
suspension, it is evidently repelled; consequently, the 
electricity of the thread is of a negative character,” while 
an excited glass tube brought near, seemed to attract 
the thread, and with it the aeronautic spider. ”t His 
friend, Mr. Bowman, further describes the aerial spider 
as “shooting out four or five, often six or eight, ex- 
tremely fine w'cbs several yards long, which wav^ in the 
breeze, diverging from each other like a pencil of rays.” 
One of them “ had two distinct and widely diverging 
fasciculi of w'cbs,” and “ a line uniting them would have 
been at right angles to the direction of the breeze. 

Such is the chief evidence in support of the electrical 
theory ; but though we have tried these experiments, 
we have not succeeded in verifying any one of them. The 
following statements of Mr. Black w’all come nearer our 
own observations. 

6. “ Having procured a small branched twig,” says 
Mr. Blackwall, “ I fixed it upright in an earthen vessel 
containing w^ater, its base being immersed in the liquid, 
and upon it I placed several of the spiders w hich produce 
gossamer. Whenever the insects thus circumstanced 
w'ore exposed to a current of sur, either naturally or arti- 
ficially produced, they directly turned the thorax towards 
the quarter whence it came, even when it W'as so slight 
as scarcely to be perceptible, and elevating the abdomen, 
they emitted from their spinners a small portion of glu- 
tinous matter, w'hich was instantly carried out in a line, 
consisting of four finer ones, with a velocity equal, or 
nearly so, to that with which the air moved, as w'as ap- 
parent from observations made on the motion of detached 
lines similarly exposed. The spiders, in the next place, 

* Loudon's Mag. of Nat. Hist., vol. i. p. 322. 

f £x])eriin. Researches in Nat. Hist., p. 136. 

X Mug. Nat. Hist. vol. i. p. 324. 
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carefully ascertained jt^hcthc^r their lines had become 
firmly attached to any object or not, by pulling at them 
nvith the first pair of legs ; and if the result was satis- 
factoiy, after tightening them sufficiently, they made 
tliein pass to the twig ; then discharging from their spin- 
ners, which they applied to the spot where they stood, a 
little more of their liquid gum, and committing them- 
selves to these bridges of their own constructing, they 
passed over them in safety, drawing a second line after 
them, as a security in case the fii*st gave w'ay, and so 
effected their escape. 

** Such was invariably the result when spiders were 
placed where the air was liable to be sensibly agitated : 

X resolved, therefore, to put a bell-glass over them ; and 
in this situation they remained seventeen days, evidently 
unable to produce a single line by which they could quit 
the branch they occupied, without encountering the 
water at its base ; though, on the removal of the glass, 
they regained their liberty with as much celerity as in 
the instances already recorded. 

This experiment, which, from want of due precau- 
tion, has misled so many distinguished naturalists, 1 have 
'tried with several geometric spiders, and always with^ 
the same success.*’* 

Mr, Blackwall, from subsequent experiments, says he 
is confident in affinning, that in motionless air spiders , 
have not the power of darting their threads even through 
the space of half an inch.**t The following details arc 
given in confirmation of this opinion. Mr. Blackw'all 
observed, the 1st Oct., 1826, a little before noon, witli 
the sun shining brightly, no wind stirring, and the ther- 
mometer in the shade ranging from 55^.5 to 64°, a pro«s. 
fusion of shining lines crossing each other at every angle,., 
forming a confWd net- work, covering the fields and;, 
hedges, and thickly coating his feet and ankles, gs he 
walked.across a pasture, lie w'as more struck with the 
phenomenon because on the previous day a strong gale 
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ol wind had blown from the south) and as gossamer is 
only seen in calm weather, it must have been all pro- 
du^ within a veiy short time. 

** What more particularly arrested my attention,” says 
Mr. Blackwall, “ was the ascent of an amazing quantity 
of webs, of an irregular, complicated structure, resem- 
bling ravelled silk of the hnest quality, and clearest 
white ; they were of various shapes and • dimensions, 
some of the largest measuring upwards of a yard in 
length, and several inches in breadth in the widest part ; 
while others were almost as broad as long, presenting an 
area of a few square inches only, 

“ These webs, it was quickly perceived, were not 
formed in tlie air, as is generally believed, but at the 
earth’s surface. The lines of which they were com- 
posed, being brought into contact by the mechanical 
action of gentle airs, adhered together, till, by continual 
additions, they were accumulated into flakes or masses of 
considerable magnitude, on which the ascending current, 
occasioned by the rarefaction of the air contiguous to 
the heated ground, acted with so much force as to sepa- 
rate them from the objects to which they were attached, 
raising them in the atmosphere to a perpendicular height 
of at least several hundred feet. I collected a numW 
of these webs about mid-day, as they rose ; and again in 
the afternoon, when the upward current had ceased, and 
they were falling ; but scarcely one in twenty contained 
a spider: though, on minute inspection, I found small 
winged insects, chiefly aphides, entangled in most of them. 

“ From contemplating this unusual display of gossa- 
mer, my thoughts were naturally directed to the animals 
which produced it, and the countless myriads in which 
they sw'armed almost created as much surprise as the sin- 
gular occupation that engrossed them. Apparently actu- 
ated by the same impulse, all were intent upon traversing 
the regions of air ; accordingly, after gaining the sum- 
mits of various objects, as blades of grass, stubble, rails, 
gates, &c., by the slow and laborious process of climb- 
ing, they raised themselves still higher by straightening 
their limbs ; and elevating the^bdomen, by bringing it 
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from the usual horizontal position into one almost per- 
]t)^dicular, thej emitted from their spinning apparatus 
small quantity of the glutinous secretion with which 
they construct their webs. This viscous substance being 
drawn out by the ascending current of rarefied air into 
fine linos several feet in length, was carried upward, 
until the spiders, feeling themselves acted upon with 
sufiicient force in that direction, quitted their hold of 
the objects on which they stood, and commenced their 
journey by mounting aloit. 

Whenever the lines became inadequate to the pur> 
pose for which they were intended, by adhering to any 
nxod body, they were immediately detached from the 
spinners and so converted into terrestrial gossamer, by 
means of the last pair of legs, and the proceedings just 
described were repeated ; which plainly proves that these 
operations result from a strong desire felt by the insects 
to effect an ascent. Mr. Iflackwall has recently read 
a paper (still unpublished) in the Linncan Society, con- 
firmato^ of his opinions. 

, 6. Without going into the particulars of what agrees 
Of dis^rees in the above experiments with our own ob- 
servations, we shall give a brief account of what we have 
actually seen in our roseai'ches. (J. li.) So far as we 
have determined, then, all the various species of spiders, 
how different soever the form of their webs may be, pro- 
'ceed in the circumstance of shooting their lines precisely 
alike ; but those which we have found the most manage- 
able in experimenting, are the small gossamer spider 
(Arane/i obtextrix, Beciistsin), known by its shining 
blackish-brown body and reddisn-brown semi-transparent 
legs; but particularly the long-bodied spider (2 
natha externa, Latr.), which varies in colour from 
green to brownish or grey — but has always a black line 
mong the belly, with a silvery white or yellowish one on 
each side. The latter is chiefly I’ecommcndcd by being 
a very industrious and persevering spinner, while its 


^ Linn. Trans., vol. xv. p. 4^53* 
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«'^> ' species ,wi^ five pr sk 
, tlie (fomestici ^d the lahy- 
ino-glasscs, act in tea-saucers 
, t their escape. When they 
discovered, by rc])cated descents from the brims of the 
glasses, that they were thus surroundeti bv a wet ditcli, 
they all set themselves to the task of throwing their 
silken bridges across. For tliis purpose they first en- 
deavoured to ascertain in what direction the wind blew, 
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or Tfather (as the experiment Mas made in our study) 
which May any current of air set, — by elevating their 
arms as mc have scon sailors do in a dead calm. Ilut, as 


it may prove more interesting to keep to one individual, 
wc snail first watch tlic proceedings of the gossamer 
spider. 

Finding no current of air on any quarter of the brim 
of the glass, it seemed to give up all hopes of construct- 
ing its bridge of escape, and placed itself in the attitude 
of repose ; but no sooner did wc produce a stream of^i 
by blowing gently tow'ards its position, than, iixin^h 
thread to the glass, and laying hold of it with one of its 
feet, by way of security, it placed its body in a vertical., 
position, with its spinnerets extended outwards; and 
immediately wc had the pleasure of seeing a thread 
streaming out from them several feet in length, on which 
the little aeronaut sprung up into the air. We were 
convinced, from what wc thus observed, that it was the. 


double or bend of the thread which was blown into the 


air ; and wo assigned as a reason for her previously at- 
taching and drawing out a thread from the glass, the 
wish to give the wind a pom( (Tappui — something upon 
which it might have a purchase, os a mechanic would 
say of a lever. The bend of the thread, then, on this 
view^ of the matter, w^ould be carried out by the wind, — 
would form the point of impulsion, — ^and, of course, the 
escape bridge would be an ordinary line doubled. 

Such was our conclusion, which was strongly corro- 
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berated by what we subsequently found said by M. Lar , 
treille — ^than whom no higher authority could be given. 

“ When the animal,” says he, “ desires to cross a brook, 
she fixes to a tree or some other object one of the ends 
of her first. threads, in order that me wind or a current 
of air may carry the other end beyond the obstacle 
and as one end is always attached to the spinnerets, he 
must mean that the double of the thread flies off. In 
his previous publications, however, Latrcillc had con- 
tented himself with copying the statement of Dr. Lister. 

In order to ascertain the fact, and put an end to all 
doubts, we watched, with great care and nikiuteness, 
the proceedings of the long- bodied spider above men- 
tioned, by producing a stream of air in the same man- 
ner, as it perambulated the brim of the glass. It imme- 
diately, as the other had done, attached a thread and 
raised its body perpendicularly, like a tumbler standing 
on his hands with his head downwards ; but we looked 
in vain for this thread bending, as we had at first sup- 
posed, and going off double. Instead of this it remained 
ti^, while another thread, or what appeared to be so, 
stramied off from the spinners, similar to smoke issuing 
through a pin-hole, sometimes in a line, and sometimes 
at a considerable angle, with the first, according to the 
current of the air, — the first thread, extended from the 
glass to the spinnerets, remaining all the w^hile tight 
drawn in a right line. It further appeared to us, mat 
the first thread proceeded from the pair of spinnerets 
nearest the head, while the floating thread came from 
the outer pair, — though it is possible in such minute ob- 
jects wo may have been deceived. That the first was 
continuous with the second, without any pecpcptible 
joining, we ascertained in numerous instances, by catch- 
ing the floating line and jpulling it tight, in which case . 
the spider glides along without attaching another line to 

■ ♦ ti*un des bouts de ces premieis fu^ afin gue le vent 
ou UQ courant d'air pousse Tantre extr4mit6 de Tun d*eux 
au de U de I’obstacle/*— Diet. Clossique d*Hist. Nat, vol. L 

p. 610 . 
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tbe glass ; but if she have to coil up the floating line to 
lighten it, as usually happens^ she gathers it into 
packet and glues tne two ends tight together. Her 
body, while the Iloatingline streamed out, remained quite 
motionless, but we distinctly saw the spinnerets not only 
projected, as is always done when a spider spins, but 
moved in the same way as an infant moves its lips when 
sucking. We cannot doubt, therefore, that this motion' 
is intended to emit (if eject or prcject be deemed too 
strong words) the liquid material of the thread ; at the 
same time, we arc quite certain that it cannot throw out 
a single iffch of thread without the aid of a current of 
air. A long-bodied spider will thus throw out in suc- 
cession as many threads as we please, by simply blowing 
towards it ; but not one where there is no current, as 
under a bell-glass, where it may bo kept till it die, 
without being able to construct a bridge over water of 
an inch long. We never observed moi*e than one floats 
ing thread produced at the same time; though other 
observers mention several. 

The probable commencement, we think, of thoiioifb^ 
line, is by the emission of little globules of the glu- 
tinous material to the points of the spinnerules— perhapa 
it may be dropped from them, if not ejected; and the 
globules being carried off by the current of air, drawn 
out into a thread. But we give tliis as only a conjec- 
ture, for we could not bring a glass of sufficient power 
to bear upon the spinnerules at the commencement of the 
floating line. 

In subsequent experiments we found, that it was not 
indispensable for the spider to rest upon a solid body 
when producing a line, as she can do so while she is sus- 
pended in the air by another line. When the current of 
air also is strong, she will sometimes commit herself to 
it' by swinging from the end of the line. We have even 
remarked this when there was scarcely a breath of air. 

Wo tried another experiment. We pressed pretty 
firmly upon the base of the spinnerets, so as not to injure - 
the spider, blowing obliquely over them ; but no floating 
line appeared. We then touched them with a pencu 
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and drew out several lines an inch or two in length, upon 
which we* blew in order to extend them, but in this also 
wc were un^cccssftJj, aa they did not lengthen more 
than a quarter of an inch. next traced out the re- 
seiToirs of a garden-spider (Epeira (liadema)^ and im- 
mediately taking a drop of the matter from one of them 
on the point of a fine needle, we directed upon it a strong ■ 
current of air, and succeeded in blowing out a thick 
yellow line, as we might have done with gum-water, of 
about an inch and a half long. 

When wo observed our long-bodied spider eager to 
throw a line by raising up its body, we brought within 
three inches of its spinnerets an excited stick of sealing- 
wax, of which it took no notice, nor did any thread 
extend to it, not even when brought almost to touch the 
spinnerets. Wc had the same want of success with an 
excited glass rod ; and indeed we had not anticipated any 
other result, as we have never observed that these cither 
attract or repel the floating threads, as Mr. Murray has 
seen them do ; nor have we ever seen the end of a float- 
ing #rcad separated into its component threadlets and 
div<h*ging like a brush, as he and Mr. Bowman desenbe; 
It may be proper to mention that Mr. Murray, in con- 
formity with his theory, explains the shooting of lines in 
a current of air by the electric state produced by motion 
in consequence of the mutual friction of the gaseous par- 
ticles. But this view of the matter docs not seem to' 
affect our statements. 

Nests, Webs, and Nets of Sfidebs. 

The neatest, though the smallest spider^s nest which 
we have, seen, was constructed in the chink of a"* garden^ 
post, which we had cut out the previous' summer in 
getting at the cells of a carpenter-Dee. The architect 
was one of the larger hunting-spiders, erroneously said 
by some naturalists to be incapable of spinning; The 
nest in question was about two inches high, composed 
of a very close satin-dike texture. There were two pa^ 
rallel chambers placed perpendicularly^ in whioh posi** 
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tion also the inhabitant reposed there during the day, 
^ing, as we presume, only abroad to prey during the 
night. But the most remarkable circumstance was, that 
the openings (two above and two below) were so elastic, 
that they shut almost as closely as the boat cocoon of the 
Tortrix Chlorana (sec page 71). We observed this 
spider for several months, but at last it disappeared, ^and 
we took the nest out, under the notion that it might 
contain eggs; but we found none, and therefore con- 
clude that it was only used as a day retreat. (J. K.) 
The account which Evelyn has given of these hunting- 
spiders is so interesting, that we must transcribe it. 

Of all sorts of insects,’* says he, “ there is none has 
afibrded me more divertisement than the vvnatores 
(hunters), which are a sort of It/pi (wolves) that liave 
their dens in rugged walls and crevices of our houses ; a 
small brown and delicately-spotted kind of spiders, 
whose hinder legs are longer trmn the rest. Such 1 did 
frequently observe at Rome, which, espying a fly at 
three or four yards distance, upon the bmcony where I 
stood, would not make dii*cctly to her, but crawvd uiidcr 
the rail, till being amved to the antipodes, it would^'steal 
up, seldom missing its aim ; but if it chanced to want 
anything of being perfectly opposite, would, at first peep, 
immediately slide down again, — till, taking better notice, 
it would come the next time exactly upon the fly’s back : 
but if this happened not to be within a competent leap, 
then would this insect move so softly, as the very shadow 
of the gnomon seemed not to be more imperceptible, 
unless the fly moved ; and then would the spider move 
also in the same proportion, keeping that just time with 
her motion, as if the same soul had animated both those 
little Imdies ; and whether it were forwards, backwards, 
or to either side, without at all turning her body, like a 
well-managed horse: but if the capricious fly took wing 
and pitchra upon another place behind our huntress, 
then would the spider w'hirl its body so nimbly about, 
as nothing could be ima^ned more swift : by which 
means she always kept the head 'towards her prey, 
though, to appearance, as imhsoVOable as if it had been 
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a nail driven into the wood, till by that indiscernible pro* 
cress (being arrived wi^in the sphere of her reach) 
Stic made a fatal leap, swift as li^tning, upoir the fly, 
catching him in the pole, where she never quitted hold 
till her belly was full, and then carried t {)0 remainder 
home.” 

One feels a little sceptical, however, when he adds, 
1 have beheld them instructing their young ones how 
to hunt, which they would sometimes discipline for not 
well observing ; but when any of the old ones did (as 
sometimes) miss a leap, they would run out of the field 
and hide tiiemselvcs in their crannies, as ashamed, and 
haply not to be seen abroad for four or five hours aftep ; 
for so long have I watclied the nature of this strange 
insect, the contemplation of whose so wonderful sagacity 
and address has amazed me ; nor do 1 find in any chase 
whatsoever more cunning and stratagem observed. 1 
have found some of these spiders in my ^rden, when 
the weather, towards spring, is very hot, but they are 
nothing so cagor in hunting as in Italy.” * 

Wo Ijave only to add to this lively narrative, that. the 
hunting-spider, when he leap, takes good ceo'c to pro- 
vide against accidental falls l>y always swinging himself 
from a good strong cable of silk, as Swammerdam cor- 
rectly states, t and which anybody may verily, as one of 
the small hunters (Salticus scemeus)^ known by having 
its back striped with black and white like a zebra, is 
veiy common in Britain. 

Mr. Weston, the editor of ‘ Bloomfield’s Remains,’ 
falls into a very singular mistake about hunting-spiders, 
imagining them to be web- weaving ones which have ex- 
liAustcd their materials, and which are therefore com* 
polled to hunt. In proof of this he gives an , instance 
which fell under his own observation ! J - ' ' . , 

As a contrast to the little elastic satin nest.pf .Ijbe 
buntery we. may mention the largest with whimVe are 

' . 

• Evelyn's Travels in Italy* .i » „ ; , 

t Book of .Nature, 1. p. 24. . , , ^ 

i Bloomfield’s Remain^ vol. ii. p. 61, no^ i 
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aequiunted, — that of the labyriiithic spider {Agele^m 
lubyrinthka^ Waixkenaer). Our readers must often 
liave seen tliis nest spread out like a broad sheet in 
hedges, furze, and other low bushes, and sometimes on 
the. ground.^ The middle of this sheet, which is of a 
close texture, is swung like a sailor’s hammock, by silken 
ropes extended all around to the higher branches ; but 
the whole curves upwards and backwards, sloping down 
to a long funnel-shaped gallery which is nearly horizontal 
at the entrance, but soon winds obliquely till it becomes 
quite peraendicular. This curved gallery is about a 
quarter ot an inch in diameter, is much more closely 
woven than the sheet ]>art of the web, and sometimes 
descends into,a hole in the ground, though oftener into 
a ^up of crowded twi^, or a tuft of grass. Here the 
spider dwells secure, frequently resting with her legs 
extended from the entrance of the gallery, ready to 
spring out uiion whatever insect may fall into her sheet 
net. She herself can only be caught by getting behind 
her and forcing her out into the web ; but though we 
have often endeavoured to make her construct a nest 
under our eye, we have been as unsuccessful as in similar 
experiments with the common house spider {Aranea 
domestica), (J. R.) 

The house spider’s proceedings were long ago de- 
scribed by Homberg, and the account has been copied, 
as usual, by almost every sulisequent writer. Goldsmith 
has, indeed, given some strange mis-statements from his 
own observations, and Bingley has added the original 
remark, that, after fixing its first thread, creeping along 
the wall, and joining it us it proceeds, it darts itself to 
the opposite side, where the other end is to be fas- 
tened I ” * Homberg’s spider took the more circuitous 
route of travelling to the opposite wall, carrying in one 
of the claws the end of the thread previously fixed, lest 
it should stick in the wrong place. This we believe to 
be the correct statement, for as the web is always hori- 
zontal, it would seldom answer to commit a floating 

* Animal Biography, iiu 470>1. 



thread to the wind, as is done by other species. Hom- 
berg’s spider, after stretching as many lines by way of 
?/myj as it deemed sufficient between the two walls of 
the comer which it had chosen, proceeded to cross this 
in the way our weavers do in adding the with this 
difference, that the spider’s threads were only laid on, 
and not interlaced.* The domestic s])idcrs, however, 
in these modern days, must have forgot this mode of 
weaving, for none of their webs will be found to be thus 
regularly constructed ! * 

The geometric, or net-w’orking spiders (jrendemeH^ 
iMxa.), are as well known in most districts as any of 
thciprcceding ; almost every bush and tree in the gardens 
and :nedge-rows having one or more of their nets stretched 
out in a vertical position betw'cen adjacent branches. 
The common garden spider (Epeira diadema), and the 
long-bodicd spider {Tetragnatha extensd)^ am the best 
known of this order. 

The chief care of a spider of this sort is, to form a 
cable of sufficient strength to bear the net she means ta 
hang upon it ; and, after throwing out a floating lino ns 
above dc£[;ribed, when it catches properly she doubles 
and redoubles it with additional threads. On trying its 
strength she is not contented with the test of pulling it 
with her legs, but drops herself down several feet from 
various ))oints of it, as we have often seen, swinging and 
bobbing with tlie whole weight of her body. She pro- 
ceeds in a similar manner with the rest of the frame- 
work of her wheel-shaped net ; and it may be remarked 
that some of the ends of these lines arc not simple, but 
in form of a Y, giving her the additional security of two 
attachments instead of one. 

In constmeting the body of the net, the most remaric- 
able circumstance is her using her limbs as a measure, 
to regulate the distances of her radii or whecl-sp^es, 
and the circular meshes interweaved into them. These 
arc consequently always proportional to the size of the 
spider. She often takes up her station in the centre, 


* Mem. de I’Acad. dm Soieaom pour 1707, p. 339. 



104 


INSECT ABCEUnrECTUBB. 



Geometric Net of Epeira diadma. 


but not always, though it is so said by inaccurato writers ; 
for she as frequently lurks in a little chamber constructed 
under a leaf or other shelter at the comer of her web, 
ready^ to dart down u])on whatever prey may be entan- 
gled in her net. The centre of the net is said also to be 
composed of more viscid materials than its suspensory 
lines, — a circumstance alleged to be proved by the 
former appearing under the microscope studded with 
globules of gum. We Jiave not been able to verify 
this distinction, having seen the suspensory lines as often 
studded in this manne** as those in tne centre. (J. R.) 

* Kirby and Spence^ Intr. i. 419. 




St^ltlXSS. 


105 


Mason-Spidbrs. 

A no less wonderful structure is com])oscd by a sort of 
spiders, natives of the tropics and the south of Europe, 
which have been justly called mason-spiders by M. . 
Latrcille. One of these {Mygale nidulans, Walckn.), 
found in the West Indies, digs a hole in the earth 
obliquely downwards, about three inches in length, and > 
one in diameter. This cavity she lines with a tough 
thick web, which, when taken out, resembles a leathern 
purse ; but what is most curious, this house has a door . 
with hinges, like the operculum of some sea-shells, and , 
herself and family, who tenant this i)est, open and shut 
the door whenever they pass and repass. This history 
was told me,” says Darwin, ‘‘and the nest, with its 
door, shown me by the late Dr. Butt, of Bath, who was 
some years physician in Jamaica.”* 

The nest of a mason-spider, similar to this, has been 
obligingly put into our nands by Mr. Riddle, of Black- 
heath. It came from the West Indies, and is probably * 
that of Latreillc’s clay-kneader {Mygah cratiens), and ^ 
one of the smallest of t^e genus. We have since seen , 
a |>air of these spiders in possession of Mr. William 
Mello, of Blackheath. The nest is composed of very; 
hard argillaceous clay, deeply tinged with brown oxide 
of iron. It is in form of a tube, about one inch .in dia- 
meter, between six and seven inches long, and slightly 
bent towards the lower extremity — appearing to have 
been mined into the clay rather than built. The inte- 
rior of the tube is lined with a uniform tapestiy of silken 
web, of an orange-white colour, with a texture interoie- 
diatc between India paper and very fine glove leather. 
But the most wonderful jpart of this nest is its entrance, 
which we look upon as the perfection of itisdct architee- 
turc. A circular door, about the size of a crowb blOCe, 
slightly concave on the outside and convex 
formed of more than a do 2 ien layers of the ^Mne web which 
lines the interior, closely laid upon one btiOtW, “ Rnd 

* Darwin's Zoonomia/i. 253, Svo, ed. 
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shaped so that the inner layers are the broadest, the 
outer being g:radua]ly less iiv diameter, except towards 
the hinge, which is about an inch long ; and in conse- 
. quence of ail the layers being united ^ere, and pro* 
longed into the tube, it becomes the thickest and strongest 
part of .the structure. The elasticity of the materials, 
also, gii^ to this hinge the remarl^e peculiarity of 
acting like a sprinjk^ and shuttmg^ the door of the 
nest. spontaneously. It b, besides, made to fit so accu* 
rately to the aperture, which is composed of similar con* 
centric layers of web, that it is almost impossible to db* 
tinguish the joining by the most careful inspection. To 
gratify curiosity, the door has been Oj^ned and shut 
hundreds of times, 'without in the least destroying the 
power of the spring. When the door is shut, it resem- 
bles some of the lichens {Lectdea)^ or the Icatbeiy fungi, 
such as Polyporus versicolor (Micheli), or, nearer still, 
the upper valve of a young oyster shell. The door of 
the nest, the only part seen above ground, being of a 
blackish-brown colour, it must be very difficult to dis- 
cover. (J. R.) 

Another mason-spider {Mygude ccementaria^ Latb.), 
found in the south of France, usually selects for her nest 
a place bare of grass, sloping in such a manner as to 
carry off the water, and oi a firm soil, without rocks or 
small stones. She digs a gallery a foot or two in dej)th, 
and of a diameter (equal throughout) sufficient to admit 
of her easily passing. She lines this with a tapestry of 
silk glued to the walls. The door, which is circular, is 
constructed of many layera of earth kneaded, and bound 
together with silk. Externally, it is flat and rough, cor- 
responding to the earth around the entrance, for flic pur- 
pose, no doubt, of concealment : on the inside it is con- 
vex, tapestried thickly with a web of fine silk. The 
threads of this door-tap«try are prolonged, and strongly 
attached to the upper side of the entrance, forming an 
excellent hinge, which, when pushed open by the spider, 
shuts again by its own weight, without the aid of spring 
hinges. When the spider is at home, and her door for- 
cibly opened by an intruder, she pulls it strongly in- 
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Kest of the Mason^Spider. 

A. Tlu» Dost shut. B. The nest open. C. The spider, Mygale ccemen- 
taria. I). The eyes magnified. B, F. Parts of the foot and claw 
magnified. 

wards, and even when half-opened often snatches it out 
of the hand ; but when she is foiled in this, she retreats 
to the bottom of her den, as her last resourced 
Rossi ascertained that the female of an allied species 
{My gale sauvagesii^ Latr.), found in Corsica, lived in 
one of these nests, with a numerous posterity. . He de- 
stroyed one of these doors to observe whether a new 
one would be made, which it was: but it was, fixed 
immoveably, without a hinge ^ the spider, no doubt, for- 

* M^m. Soct d’Hist. Nat. de Parii^ An. vii. 
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tiffing herself in this mai^ till she thoaght sho might 
ro'^open U without dsnger,* , 

“The Rev, Revett . Shepherd hi^ bften noticed, in 
the fen ditches of Norfolk, a very lar^ spider (the 
species not yet determined) which actuiuly forms a raft 
for the purpose of obtaining its prey with more facility. 
Keeping its station upon a ball of weeds about three 
inches ill diameter, probably held together by slight 
silken cords, it is wafted along the surface of the 
water upon this floating island, which it quits the mo- 
ment it sees a drowning insect. The booty thus seized 
it devours at leisure upon its raft, under which it retires 
when alarmed by any danger. In the spring of 1830, 
we found a spider on some reeds in the Croydon Canal, 
which agreed in appearance with Mr. Shepherd’s. 

Among our native spiders there are several besides 
this one, w'hich, not contented with a web like the rest 
of their congeners, take advantage of other materials to 
construct cells w'here, “ hushed in grim repose,” they 
expect tlielr insect prey.” The most simple of those 
spider-cells is constructed by a longish-bodicd spider 
(^^ranea halosericea^ Linn.), which is a little larger than 
the common hunting spider. It rolls up a leaf of the 
lilac or poplar, ^precisely in the same manner as is done 
by the leaf-rolling caterpillars, upon whose cells it some- 
times seizes to save itsmf trouble, having first expelled, 
or perhaps devoured, the rightful owner. The spider, 
however, is not satisfied with the tapestry of the cater- 
pillar, but always w'eaves a fresh set of her own, much 
more close and substantial. 

Another spider, common in woods and copses (Epeira 
qmdrata ?) weaves together a groat number of leaves to 
form a dwelling for herself, and in front of it she spreads 
her toils for entrapping the unwary insects which stray 
thither. . These, as soon as caught, are dragged into her 

M£m. Soc. d'Hist. Nat. de Paris, An. vii. p. 125, and 
Tiatreille, Hist. Nat. G5n4r. viii. p. 103. 
f Kirby and Spence, Intr. i. 425. 
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and stored up Ibr a tiiue of isk^rdty. also 
e^gs arc deposit^ and hatched in safety.* When the 
cold weather approaches, and the leaves of her edifice 
wither, she abandons iit for the more secure shelter of a 
hollow ti*ec, where she soon dies ; but the continuation 
of the species depends upon eggs, deposited in the nest 
before winter, and remaining to be hatched with the 
warmth of the ensuing summer. 

The spider’s den of united leaves, however, which has 
just been described, is not always useless when withered 
and deserted ; for the dormouse usually selects it as a ' 
ready-made roof for its nest of dried grass. That those 
old spiders* dens arc not accidentally chosen by the mouse, 
appears from the fact, that out of about a dozen mouse- 
nests of this sort found during winter in a copse between 
Lewisham and Bromley, Kent, every second or third one 
was furnished with such a roof. (J. R.) 

Diving Wateb-Spideb. 

Though spiders require atmospheric air for respiration, 
yet one species well known to naturalists is aquatic in 
its habits, and lives not only upon the surface but below 
the surface of the w'ater, contriving to carry down with 
it a sufficiency of air for the support of life during a 
considerable period of time. Its subaqueous nest is in 
fact a sort of diving-bell, and constitutes a secure and 
most ingenious habitation. This spider does not like 
stagnant water, but prefers slow running streams, canals, 
and ditches, where she may often be seen, in the vici- 
nity of London and elsewhere, living in her diving-bdll, 
which shinOs through the w^atcr like a little globe of 
silver : her singular economy was first, W'e.Jbelieve, d^ 
scribed by Clerck,* L. M. de Lignac,t and Dc Geer. ' 
The shining appearance,” says Clerck,' preceefds 
cither frem an infiated globule surrounding the aklOhieh, 
or from the space between the body and the water. The 

Aronei Suecici, Stockholm, 1737. ^ ' 

t M6m. des Araigu. Aqnat., 12mo. P^ia^ 1700. ” 
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Spider, when wishing to inhale the air, rises to the sur- 
iace, with its body still submersed, and only the part 
containing the spinneret rising just to the surface, wnen 
it briskly opens and moves its four teats. A thick coat 
of hair keeps the water from approaching or wetting the 
abdomen. It comes up for air about four times an hour 
or oftencr, though 1 have good reason to suppose it can 
continue without irtbr several days together. 

1 found in the middle of May one male and ten 
females, which 1 put into a glass filled with water, where 
they lived together very quietly for eight days. I put 
some duck- weed (^Lemna) into the glass to afibrd them 
shelter, and the females began to stretch diagonal threads 
in a confused manner from it to the sides of the glass 
about half way down. Each of the females afterwards 
fixed a close bag to the edge of the glass, from which 
the water was expelled by the air from the spinneret, 
and thus a cell was formed capable of containing the 
whole animal. Here they remained quietly, witli their 
abdomens in their cells, and their bodies still plunged in 
the water ; and in a short time brimston-coloured bags 
of eggs appeared in each cell, filling it about a fourth 
part. On the 7th of July several young ones swam out 
from one of the bags. All this time the old ones had 
nothing to cat, and yet they never attacked one another 
as other spiders would have been apt to do.”* 

“ These spiders,” says De Greer, ** spin in the whaler 
a cell of strong, closely woven, white silk in the form 
of half the shell of a pigeon’s egg, or like a diving-bell. 
This is sometimes left partly above water, but at others 
is entirely submersed, and is always attached to the ob- 
jects near it by a great number of irre^lar threads. It 
is closed all round, but has a large opening below, which, 
however, I found closed on the 15th of Decern W, and 
the spider living quietly within, with her head doiim- 
wards. 1 made a rent in this cell, and expelled the air, 
upon which the spider came out ; yet though she ap- 
lieared to have been laid up for three months in her 

* Clerck, Aranei Suecici, cap. viiu 
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winter ({uartcrs, she greedily seized upon an insect and 
sucked It. 1 also found that the male as well as the 
female constructs a similar subaqueous cell, and during 
summer no less than in winter.”*" We have recently 
kept one of these spiders for several months in a glass of 
water, where it built a cell half under water, in w’hich it 
laid its eggs. 

Cleanliness of Spiders. 

W'hen w'O look at the viscid material with which 
spiders construct their lines and webs, and at the rough, 
hairy coveaing (with a few exceptions) of their bodies, 
we might conclude, that they w^ould be always stuck 
over with fragments of the minute fibres which they 
produce. This, indeed, must often hapjicn, did they 
not take careful precautions to avoid it; for we have 
observed that they seldom, if ever, leave a thread to float 
at random, except when they wish to form a bridge. 
When a spider drops along a line, for instance, in order 
to ascertain the strength of her wxb, or the nature of the 
place below her, she invariably, when she re-ascends, 
coils it up into a little bull, and throws it away. Her 



'J'riple-clawed fuot of a Spider, magnified. 


claws are admirably adapted for this purpose, as well aS' 
for walking along the lines, as may be readily seen by a 
magnifying glass. 

There are three claws, one of which acts as a thumb, 

* De Geer, M^m. des Insectes, vii. 312. 
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the others being toothed like a comb^ for gliding along 
the lines. This structure, however, unfits it to .walkt. ^ 
flies can do, upon any upright ^Hshed surface like 
glass ; although the contrary* is erroneously Asserted by 
the Abb4 dc la Pluchc. &iforc sho can do so, she, is 
obliged to construct a ladder of ropes, as Mr. Blackwell 
remarks, f by elevating her spinneret as high as she can, 
and laying down a step upon which she stands to form a 
second; and so on, as anyone may try by placing a 
spider at the bottom of a very clean wine gla^. 

The hairs of the legs, how'cver, are always catching 
bits of web and jiarticlcs of dust; but these are not 
suffered to remain long. Most people ma^ have re- 
marked that the house-fly is ever and anon brushing its 
feet U]x>n one another to ruli off the dust, though wc 
have not seen it remarked in authors that spiders arc 
equally assiduous in keeping themselves clean. They 
have, besides, a very efficient instrument in their man- 
dibles or jaws, which, like their claws, are furnished with 
teeth ; and a spider wbich appears to a careless observer 
as resting idly, in nine cases out of ten will be found 
slowly combing her legs with her mandibles, beginning 
as high as possible on the thigh, and passing down to 
the claws. The flue which she thus combs off is regu- 
larly tossed aM'ay. 

With respect to the house-spider ^A. domesi/ca), we 
are told in books, that she from time to time clears 
away the dust from her web, and sweeps the whole by 
giving it a shake with her paw, so nicely proportioning 
3ie force of her blow, that sue never breaks any thing. 
That spiders may be seen shaking their webs in this 
manner, we readily admit ; though it is not, wc imagine, 
to clear them of dust, but to ascertain whether they are 
sufficiently sound and strong. 

Wc recently witnessed a more laborious process of 
cleaning a web than merely shaking it. On coming 
down the Maino by tho steam-boat from Frankfort, in 

^ Spectacle de la Nature, i. 58. f Linn. Trans, vol. xv. 

} Spectacle de la Nature, i. p. 61. 



113 


8Pli>EB8» 

August 1829, we observed the gcomcti’ic-net of a conic* 
spider (Epeira conica^ Walck.) on the framework of 
the deck,, and as it was covered with flakes of soot from 
the smoke of the engine, we were surprised to see a 
spider at work on it ; for, in order to be useful, this sort 
of net must be clean. Upon observing it a little cicely, 
however, we perceived that she was not constructing a 
net, but dressing up an old one ; though not, we must 
think, to save trouble, so much as an expenditure of 
material. Some of the lines she dexterously stripped of 
the flakes of soot adhering to them ; but in the ^eater 
number, finding that she could not get them sufficiently 
clean, she broke them quite off, bundled them up, and 
tossed them over. We counted five of these packets of 
rubbish which she thus threw away, though there must 
have been many more, as it was some time before we 
discovered the manoeuvre, the packets being so small as 
not to be readily perceived, except when placed between 
the eye and the light. When she had cleared off all 
the sooted lines, she began to replace them in the usual 
way ; but the arrival of the boat at Mentz put an end to 
our observations. (J, R.) Bloomfield, the poet, having 
observed the disappearance of these bits of ravelled web, 
imagined that the spider swallowed them ; and even 
says that he observed a garden spider moisten the 
pellets before swallowing them 1*^ Dr. Lister, as we 
nave already seen, thought tlie spider retracted the 
threads within the abdomen. 

Remains, ii. 62-5. It is a remarkable fact, as recorded 
from personal observation by Mr. Bell (British Reptiles), that 
the toad swallows the cuticle detached from its b^y during 
tlie moult which it undergoes. 
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CHAPTER XIX. 


Structures of Gall-Flies and Aphides. 

Many of the processes which we have detailed bear 
some resemblance to our own operations of building with 
materials cemented together; but we shall now turn 
our attention to a class of insect-architects, who cannot, 
so far as we know, be matched in prospective skill by 
any of the higher orders of animals. We refer to the 
numerous famny which have received the name of gall- 
flies, — a family which, as yet, is very imperfectly under- 
stood, their economy being no less diflicult to trace, than 
their species is to arrange in the established systems of 
classification ; though the latter has been recently much 
improved by Mr. Westwood. 



Small berry-ahaped galla of the oak leaf, x>roduccd by Cjfn^ps 
quercm/olii ’/ 
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One of the most simple and very common instances 
of the nests constructed by gall-insects, may be found in 
abundance during the summer, on the leaves of the 
rose-tree, the oak, the poplar, the willow {SaUx vitni- 
nalis)f and many other trees, in the globular form of a 
berry, about the size of a currant, and usually of a 
green colour, tinged with red, like a ripe Alban or Bal- 
timore apple. 

When tliis pseudo-apple in miniature is cut into, it is 
found to be fresh, firm, juicy, and hollow in the centre, 
where there is either an egg or a grub safely lodged, and 
protected from all ordinary accidents. Within this 
nollow ball the egg is hatched, and the grub feeds 
securely on its substance, till it prepares for its wdnter 
sleep, before changing into a gall-fiy (Cynips) in the 
ensuing summer. There is a mystery as to the manner 
in which this gall-fly contrives to produce the hollow 
miniaturc-applos, each enclosing one of her eggs ; and 
the doubts attendant upon the subject cannot, so far as 
our present knowledge extends, be solved, except by 
plausible conjecture. Our earlier naturalists were of 
opinion that it was the grub which produced the 
gcdls, by eating, when newly hatched, through the 
cuticle of the leaf, and remaining till the juices flowing 
from the wound enveloped it, and acquired consistence 
by exposure to the air. This opinion, however, plausible 
as it appeared to be, was at once disproved by finding 
unhatched eggs on opening the galls. 

There can be no doubt, indeed, that the mother 
gall-fly makes a hole in the plant for the purpose of 
depositing her eggs. She is furnished with an admirable 
ovipositor for that express purpose,, and Swammerdam 
actually saw a gall-fly thus depositing her eggs, and wc 
have recently witnessed the same in several instances. 
In some of tnese insects the ovipositor is conspicuously 
long, even when the insect is at rest ; but in others, not 
above a line or two of it is visible, till the belly of the 
insect be gently pressed. When this is done to the fly 
that produces the currant-gall of the oak, the ovijiositbr 
may oe seen issuing from a sheath in form of a small 
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^nred imdle, of a chesnut-brown colour, and of a 
homy substance, and tliree times as long as it at first 
appeared. 



Ovipositor of (;all-ay, greatly magnifled. 

What is most remarkable in this ovipositor is, that it 
is much longer than the whole body of the insect, in 
whose belly it is lodged in a sheath, and, from its hormr 
nature, it cannot be either shortened or lengthened. It 
is on this account that it is bent into the same curve as 
the body of the insect. The mechanism by which this 
is effected is similar to that of the tongue of the woo<l- 
peckers iPicid<s\ which, though rather short, can be 
darted out far beyond the beak, by means of a forked 
bone at the root of the tongue, which is thin and rolled 
up like the spring of a watch. The base of the ovipo- 
sitor of the gall-fly is, in a similar way, placed near the 
anus, runs along the curvature of the back, makes a turn 
at the breast, and then, following the curve of the 
belly, appears again near where it originates. We copy 
from lidaumur his accurate sketch of this remarkable 
structure. 

With this instrument the mother gall-fly pierces the 
part of a plant which she selects, and, accoraing to our 
older naturalists, ** ejects into the cavity a drop of her 
corroding liquor, and immediately lays an egg or more 
there ; the circulation of the sap being thus interrupted, 
and thrown, by the poison, into a fermentation that 
burns the contiguous parts and clianges the natural 


dAtir^Lnis. 
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Mi-fiy, and mechanism of ovipositor, greatly magoifieJ. 


colour. The sap, turned from its proper channel, cx- 
travasates and flows round the eggs, while its surface is 
dried by the external air, and hardens into a vaulted 
form.”* Kirby and Spence tell us, that the parent fly 
introduces her egg into a puncture made by her curious 
spiral sting, and in a few hours it becomes surrounded 
with a fleshy chamber. ”t M. Virey says, the gall 
tubercle is produced by irritation, in the same way as an 
inflamed tumor in an animal body, by the swelling of 
the cellular tissue and the flow of liquid matter, which 
changes the organization, and alters tue natural external 
form.:^ This seems to be tlie received doctrine at pre- 
sent in France. § 

Sprengel, speaking of the rose-willow, says, the insect 
in spring deposits its eggs in the leaf buds. * “ The new 
stimulus attracts the sap, — ^the type of the part becomes 

Spectacle de la Nature, i. 119. 

I IntroU. ii. 449. 

1 Hist, des Moeurs et de ITnstinct, vol. ii. * 

$ Hntomologie par R. A. E. page Paris, 1826. 
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changed* and from the prevailing acidity of the anima 
juice, it happens, that in the rose and stock-shaped leave 
which are pushed out, a red instead of a green colour i 
evolved/** 

Without protending positively to state facts which are 
perhaps, beyond human penetration, we may view the 
jirocess in a rather different light. (J. 11.) Following 
the analogy of w'hat is hxtmn to occur in the case of the 
saw-flies (sec page 150), after the gall-fly has made a 
puncture and pushed her egg into the hole, we may 
suppose that she covers it over with some adhesive gluten 
or ^m, or the egg itself, as is usual among moths, &e;, 
may be coated over with such a gluten. In cither of 
these two cases, the gluten will prevent the sap that 
flows through the puncture from being scattered over 
the leaf and wasted ; and the sap, being thus confined 
to the space occupied by the eggs, will expand and force 
outwards the pellicle of gluten that confines it, till be- 
coming thickened by evaporation and pxposure to the 
air, it at length shuts up tlie puncture, stops the further 
escape of the sap, and the process is completed. This 
explanation will completely account for the globular form 
of the galls alluded to ; that is, supposing the egg of the 
gall-fly to be globular, and covered or coated with a 
pellicle of gluten of uniform thickness, and consequently 
opposing uniform resistance, or rather uniform expan* 
sioility, to the sap pressing from within. It will also 
account for the remarkable uniformity in the size of the 
pll apples ; for the punctures and the eggs being uniform 
in size, and the gluten, by supposition, uniform in quan- 
tity, no more than the same quantity of sap can escape 
in such circumstances. 

But though this explanation appears to be plausible, it 
is confessedly ooiyectural ; for though Swammerdam de- 
tected a gall-fly in the act of depositing her eggs, he did 
not attend to this circumstance; and in the instances 
which we have observed, some unlucky accident always 
prevented us from following up our observations. The 

* Elements of the Philosophy of Plants, Eng. Tmns«, p« 285. 
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indefatigable Reaumur, on one occasion, thought he 
would make sure of tracing the steps of the process in 
the case of the gall-dy which pr^uces the substance 
called hedeguar on the wild rose-tree, and to which we 
shall presently advert. His plan was to enclose in a 
box, in which a brood of flics had just been produced 
from a bedeguar, a living branch from a wild rose-tree ; 
but, to his great disappointment, no eggs were laid, and 
no bedeguar formed. Upon further investigation, he dis- 
covered that the brood of flies produced from the bede- 
guar were not the genuine bedeguar insects at all, but 
one of the parasite ichneumons (Callimone Bedeguarisj 
Stephens), which had surreptitiously deposited their 
eggs there, in order to supply their young with the 
liedeguar grubs, all of which they appeared to have 



Bedeguar Gall of the Roee, produced by C^nipi Rush* 
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tlcvoured. It may prove interesting to look into the 
remarkable structure of tlie bedeguar itself, which is very 
different from the globular galls above described. 



One of the bristles of the Bedeguar of the rose magnified* 

,The gall-fly of tlie willow {Cynips viminalis) deposits, 
as we have just seen, only a single egg on one spot ; 
but the bedeguar insect lays - a large cluster of eggs on 
the extremity of a growing branch of the wild rose-tree, 
making, probably, a proportionate number of punctures 
to procure materials tor the future habitation of her young 
progeny. As in the former case, also, each of these 
eggs becomes (as we may suppose) surrounded with the 
sap of the rose, enclosed in a pellicle of gluten. The 
gluten, however, of the bedeguar insect is not, it would 
appear, sufRcicntly tenacious to confine the flowing sap 
within the dimensions of any of the little clustered globes 
containing the eggs, for it oozes out from numerous 
cracks or jiores in the pellicle ; which cracks or pores, 
however, are not large enough to admit a human hair. 
But this, so far from being a defect in thef glutinous 
pellicle of the bedeguar fly, is, as we shall presently see, 
of great utility. The sap which issues from each of these 
pores, instead of being evaporated and lost, shoots out 
into a reddish-coloured, fibrous bristle. 

It is about half an inch long, and, from the natural 
tendency of the sap of tlie rose-tree to form prickles, 
these arc all over studded with weak pricklets. The 
bedeguar, accordingly, when fully formed, has some re- 
semblance, at a little distance, to a tuft of reddish-brown 
hair or moss stuck upon the branch. Sometimes this 
tuft is as large as a small apple, and of a rounded, but 
irregular shape ; at other times it is smaller, and in one 
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instance mentioned by Reaumur, only a single egg had 
been laid on a rose leaf^ and, consequently, onl^ one 
tuft was produced. Each member of the 'congeries is 
furnished with its own tuft of bristles, arising from the 
little hollow globe in which the egg or the grub is 
lodged. 

The prospective wisdom of this curious structure is 
admirable. The bedeguar grubs live in their cells 
through the winter, and as tlieir domicile is usually on 
one of the highest branches, it must be exposed to every 
severity of the weather. But the close, non-conducting, 
warm, mossy collection of bristles, with which it is sur- 
rounded, forms for the soft, tender grubs a snug protec- 
tion against the winter’s cold, till, through the influence 
of the warmth of the succeeding summer, they undergo 
their flnal change into the winged state ; preparatory to 



Ajfflchotse 3a11 of the Oak-bxid, with Qall-fly qiutcus gmm»y, 

' natural else, and ito ovipositor (a) magnified. 
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wliich Aey eat their way with their sharp mandible 
through the walls of their little cells, which are now s 
hard as to be cut with difficulty by a knife. ( J. 11. ) 

Another structure, similar in principle, though difieren 
in appearance, is very common upon oak-trees, the ter 
mination of a brancli being selected as best suited for tht 
purpose. This structure is rather larger than a hlbcrt 
and is composed of concentric leaves diverging from the 
base, and expanding upwards, somewhat like an arti- 
choke. Whether this leafy structure is caused by f 
superinduced disease, as the French think, or by the 
form of the pores in the pellicle of gluten surrounding 
the eggs, or rather by the tendency of the exuding sap 
of the oak to form leaves, has not b^n ascertained ; but 
that it is intended, as in the cose of the bedeguar, to afford 
an eiiicient protection against the weather to the included 
eggs or grubs, there can be no doubt. 

From the very nature of the process of forming 
willow-galls, bedeguar, and the artichoke of the oak, 
whatever theory be adopted, it will be obvious that their 
growth must be rapid ; for the thickening of the exuded 
sap, which is quickly effected by evaporation, will soon 
obstruct and finally close the onfice of the puncture made 
by the jiarent insect. It is accordingly asserted by 
Reaumur and other observers, that all the species of 
galls soon reach their full growth. 

A very minute reddish-coloured grub feeds upon 
dyer’s broom (^Genista'), producing a sort of gall, fre- 
quently globular, but always studdra with bristles, arising 
from the amorphous leaves. The stem of the shrub 
passes through this ball, which is composed of a great 
number of leaves, shorter and broader man natural, and 
each rolled into the form of a horn, the point of which 
ends in a bristle. In the interior we find a thick fleshy 
substance, serving to sustain the leaves, and also for the 
nourishment of the grubs, some of which are within and 
some between the leaves. They are in prodigious 
numbers, — hundreds being assembled in the same gall^' 
and so minute as scarcely to be perceived witiiiout the 
aid of a magnifying glass. The Imd of the plant attacked 
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by those grul)s, instead of forming a shoot, pashes oat 
nothing but leaves, and these arc all rolled and turned 
round the stem. Some shrubs have several of these 
galls, which are of various sizes, from that of a filbert 
to that of a walnut. 



Leafy’Gall of Dyer’s Broom, produced by CynipggenistcBT 
* A. gall, natural size ; B. a leafet magnified. 

A similar but still more beautiful production is found 
upon one of the commonest of our indigenous willows 
(Sa/ix purpurea), which takes the name of rose^wUlow, 
more probable from this circumstance than from the red 
colour of its twigs. The older botanists, not being 
aware of the cause of such excrescences, considered die 
plants so aficcted as distinct species ; and old Gerard, 
accordingly, figures and describes the rose^willow as ' 
not only making a gallant show, but also yielding a 
most cooling air in the heat of summer, being set up in 
houses for deckin^p the same.”. The woduction in 

S uestion, however, is nothing more than the efiect pro- 
uced by a species of g^l-fly ( Cynips aetUcis) depositing 
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its eggs in the terminal shoot of a twig, and, like the 
bed^uar and.tlie oak artichoke, causing leaves to spring 
out, of a shape totally different from the other leaves of 
the tree, and arrang^ very much like the petals of a 
rose. *Decandolle says it is found chiefly on the Salix 
heliXf S, alboj and S, riparia,* 

A production very like that of the rose-willow may 
be commonly met with on the young shoots of the 
hawthorn, the growth of the shoot affected being stop[)ed, 
and a crowded bunch of leaves formed at the termination. 
These leaves, beside being smaller than natural, are 
studded with short bristly prickles, from the sap (\vc 
may suppose) of the hawthorn being prevented from 
nsing into a fresh shoot, and thrown out of its usual 
course in the formation of the arms. These bristles 
appear indiscriminately on both sides of the leaves, some 
of w'hich are bent inw'ards, while others diverge in their 
natural manner. 

This is not caused by the egg or grub of a true 
eall-ffy, but by the small white tapering grub of some 
dipterous insect, of which we have not ascertained the 
species, but which is, probably, a cecidomyia. Each 
terminal shoot is inhabited by a number of these — not 
lodged in cells, however, but burrowing indiscriminately 
among the half-wdthered brown leaves w hich occupy the 
centre of the production. (J. R.) 

A more remarkable species of gall than any of the 
above we discovered in June, 1829, on the twig of an 
oak in the grounds of Mr. Feigns, at Lee, in Kent. 
When we first saw it, we imagined that the twig was 
beset with some species of the lanigerous aphides, similar 
to what is vulgarly called the American or white blifi^t 
(aphis lanata ) ; but on closer examination we discarded 
tins. notion. The twig was indeed thickly beset with 
a white dowm^, or rather w'oolly, substance around the 
stem at the origin of the leaves, which did not appear to 
be affected in tiieir growth, being well foimed, neal^y, 
and luxuriant. We could not doubt that the wodiy 

• Flore Fran 9 . Disc. Prcliminaire. 
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Babstance was caused by some insect ; but though we cut 
out a portion of it, we could not detect any e^ or grub, 
and u e therefore threw the branch into a drawer, in« 
tending to keep it as a specimen, whose history we 
might complete at some subsequent period. 

A few weeks afterwards, on opening this drawer, we 
were surprised to see a brood of several dozens of a 
species of gall-fly {Cynips\ similar in form and size to 
tnat whose eggs cause the bedoguar of the rose, and 
differing only in being of a li|^hter colour, tending to a 
yellowish brown. We have since met wdth a figure and 
description of this gall in Swammerdam. We may 
remark that the above is not the first instance which has 
occuiTed in our researches, of gall insects outliving the 
withering of the branch or leaf from which they obtain 
tlieir nourishment. 

The woolly substance on the branch of the oak which 
we have described was similarly constituted with the 
bedoguar of the rose, with this difference, that instead 
of the individual cells being diffused irregularly through 
the mass, they were all arranged at the off-goings of tne 
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Voolly Gall of the Oak, le«w than tlie natural tizc, caused ))y a Ct/ntps, 
and drawn from a specimen. 

leaf-stalks, each cell being surrounded with a covering of 
the vegetable wool, ’ ^ ^ oC noront 

effff or its caused to grow, and irom each 

ceU a - issued* We also remarked that 
tV»- ”^'®re several small groups of individual cells, each 
ui which groups was contained in a species of calyx or 
cup of leaf-scales, as occurs also in the well-known gall 
called the oak-apple. 

We were anxious to watch the proceedings of these 
flies in the deposition of their eggs, and the subsequent 
developments of the gall-growths; and endeavoured 
for that purpose to procure a small oak plant in a garden- 
pot; but we did not su^ed in this; and though they 
mighted on rose and sweet-briar trees, which we placed 
in their way, we never observed that they deposited any 
up^ ^em. In a week or two the whole brood 
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There are some galls, formed on low*growmg plants^ 
which are covered with down, hair, or wool, though by 
no means so copiously as the, one which we have just 
described. Among the plants so affected are the 
germander speedwell, wiltl thyme, ground-ivy, and 
others to which we shall afterwards advert. 



Oak>apple Galls, one being cut open to show the vessels runuiug to 
granules. 

The well-known oak-apple is a very pretty example 
of the galls formed by insects ; and this, when compared 
with other galls which form on the oak, shows the re- 
markable difference produced on the same plant by the 
punctures of insects of different species. The oak-apple 
is commonly as large as a walnut or small apple, rounded, 
but not quite spherical, the surface being irregulariy 
depressed in various places. The skin is smooth, and 
tinged with red and yellow, like a ripe apple ; and «t 
the base there is, in tee earlier prt of the summer, a 
calyx or cup of five or six small brown scaly leaves ; but 
these fall off as the season advances. If an oak-apple be 
cut transversely, there is brought into view a nirnioer of 
oval granules, each containing a grub ; and embedded in 
a fruit-looking fleshy substance, having fibres runmng 
through it. As these fibres, howevei’i run in the direo 
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tion of the stem, they are best exhibited by a vertical 
section of the gall ; and this also shows the remarkable 
peculiarity of each fibre terminating in one of the 
granules, like a foot-stalk, or rather like a vessel for 
carrying nourishment. Il6aumur, indeed, is of opinion 
that these fibres arc the diverted nervures of the leaves, 
which would have sprung from the bud in which the 
gall-fly had inserted her eggs, and actually do curry sap- 
vessels throughout the substance of the gdl. 

Reaumur says the perfect insects (Cpnips qtterctis) 
issued fronr his galls in June and the beginning.of July, 
and were of a reddish-amber colour. We have procured 
insects, agreeing with Rdaumur’s description, from galls 
formed on the bark or wood of the oak, at the line of 
junction between the I'oot and the stem. These galls 
arc precisely similar in structure to the oak-apple, and 
are probably formed at a season w'hen the fly perceives, 
instinctively, that the buds of the young branches arc 
unfit for the purpose of nidification. 



Root GalU of the Oak, produced by Cynipt quercui inferm? 
drawu irom a spectmoD. 


There is another oak-gall, differing little in size and 
appearance from the oak-apple, but which is very differ- 
ent in structure, as, instep of giving protection and 
nourishment to a number of grubs, it is only inhabited 
by one. This sort of gall, besides, is hard and woody 
on the butside, resembling a little wooden ball of a yel- 
lowish colour, but internally of a soft, spongy texture. 
The latter substance, however, incloses a small hard 
p;all, which ia the immediate residence of the included 
insect. Galls of this description are often found in 
clusters of from two to seven, near the extremity of a. 
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branch, not incorporated, however, but distinctly se- 
parate. 

Wc have obtained a very similar to this from a 
very common gall, which is formed on the branches of 
the willow. Like the onc-cellcd galls just described, 
this is of a hard, ligneous structure, and forms an irre- 
gular protuberance, sometimes at the extremity, and 
sometimes on the body, of a bmneh. But instead of one, 
this has a considerable number of cells, irregularly dis- 
tributed through its substance. The structure is some- 
what apongy, but fibrous; and externally '‘the bark is 
smoother than that of the branch upoii which it grows. 
(J. R.) 



The currant-galls (as the French call them) of the oak 
arc exactly similar, when formed on the leaves, to those 
which w c have first described as produced on the leayea 
of the willow and other trees. But the name of currant- 
gall seems still more a^ropriate to an exdtWc^ce whl^ 
grows on the catkins of the oak, giving them very much 
the appearance of a straggling bunch of currants pr bird- 
cherries. The galls resemble currants which havefidfpn 
from the tree before being npe. The$ig galls not 
seem to differ from Aose mrmed on the leaves of the 
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Currant Qall of the oatkioi of tho Oak, i»roduced by Cynipt 
qwerau pediaiefUif 


oak ; and are probably the production of the same insect, 
which selects the catkin in preference, by the same in» 
stinct that the oak-apple galMy, as we have seen, some- 
times de[K)sits its eggs in the bark of the oak near the 
root. 

The gall of the oak, iS’hich forms an imiwrtant dye- 
stuff, and is used in making writing-ink, is also }>roduced 
^ a Cympsj and has been described in the ‘ Library of 
Entertaining Knowledge’ (VegetaUe Substances, p. 16). 
The employment of the Cynips psenes for rij)oning figs 
is described in the lmnc volume, p. 244. 

Gall of a HAWTiionx Wfevil, 

In May^ 1829, we found on a hawthorn at Lee, in 
Kent, the leaves at the extromity of a branch neatly 
folded up in a bundle, but not quite so closely as is usual 
in the ease of leaf-rolling caterpillars. On o])ening 
theiBi, :ittere wajl ho eaterpllar to be seen, thp centre 
b4ing 6cca);>led with a roundish, broa^n-coloured, woody 
simito to Some excrescences made gall- 
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insects (Cynips). Had wc been aware of its real nature, 
we should have put it immediately under a dass or in a 
box, till the contained insect had developed itself ; but 
instead of this, we opened the ball, where wc found a 
small yellowish mb coiled up, and feeding on the exu- 
ding juices of tho tree. As we could not replace the 
grub in its cell, part of tho w'alls of w'hioh we had un- 
fortunately broken, we put it in a small pasteboard box 
with a fresh shoot of hawthorn, expecting that it might 
construct a fresh cell. This, however, it w'as probably 
incompetent to perform : it did not at least make the 
attempt, and neither did it seem to feed on the fresh 
branch, keeping in preference to the ruins of its former 
ceil. To our great surprise, although it was thus ex- 
posed to the air, and deprived of a considerable f>ortion 
of its nourishment, both from the part of the cell having 
been broken off*, and from the juices of the branch having 
been dried up, tho insect went through its reguk^ 



Cdl of th« Hawthorn WoevU, Hrawn firom spedmth. 

a. Ojiened to show the grub. ^ 

changes, and appeiu^ in the form of a small greyiA- 
brown beetle of the weeviL.fiimily. . mmir^m^^ 
able cireuiqstancp i^ the case. in qnestioa^.,^ 
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rent inability of the grub to construct a fresh cell after 
the first was injur^, — proving, we think, beyond a 
doubt, that it is the puncture made by the. parent insect 
when the egg is dc|)Ositcd that causes the exudation and 
subsequent concretion of the juices forming the gall. 
These galls were very abundant during the summer of 
1830, (J, R.) 

A few other instances of beetles producing galls are 
recorded by naturalists. Kirby and Spence have ascer- 
tained, for example, that the bum|is formed on the roots 
of kedlock or charlock (Si/iaj)is arve/uu) are inhabited 
by the larvasof a weevil (Cureu/h contractus^ Mabshaii ; 
and Rhynchanws assmiiis, Fabx.) ; and it may be rea- 
sonably supposed that either the same or similar insects 
cause the clubbing of die roots of cabbages, and the 
knob-like galls on turnips, called in some places the on- 
bury. We have found them also infesting the roots of 
the holyhock {Aleea rosed). They are evidently beetles 
of an allied genus which form the woody galls sometimes 
met with on the leaves of the guelder-rose ( Viburnum)^ 
the lime-tree {Ttlia eur(ry<ea)^ and the beech {Fayus 
syhatxcd). 

There are also some two-winged flics which produce 
woody galls on various plants, such as the thistle-Py 

K {TemirWis cardui^ Latr.). The grubs of this pretty fly 
^ ice on the leaf-stalks of thistles an oblong woody 
. On the common white briony {^Bryonia dioica) 
of our hedges may be found a very pretty fly of this 
genus, of a yellowish brown colour, with pellucid wiii^s, 
waved much like those of the thistle-fly with yellowish 
brown. This fly lays its eggs near a joint of the stem, 
and the grubs live upon its substance. The joint swells 
out into an oval form, furrowed in several places, and 
the fly is subsequently disclosed. In its perfect state, 
it feeds on the blossom of the briony. (J. H.) Flies of 
another minute family, the gall-gnats {Cccidomyiip, 
Latb.)^ pass the first stage of their existence in the 
small globular oottony^ galls which abound on germander 
speedwell (Fermica chamaedrys), wild thyme (2'bymHS 
serpyiium)f and ground*ivy (^Gkchema htdkracea). The 
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latter is by no means uncommon, and may be readily 
recognised. 

Certain species of plant-lice {Apkidei)^ whose com- 
plete history would require a volume, prcxluce excres- 
cences upon plants which may with some propriety be 
termed galls, or semi-galls. Some of these are without 
any aperture, whilst others arc in form of an inflated 
vesicle, with a narrow opening on the under side of a 
leaf, *and expanding: (for the most part irregularly) into 
a rounded knob on its upper surface. The mountain-ash 
(JPyrus aucuparia) has its leaves and young shoots fre- 
quently aflfected in this way, and sometimes exhibits 
galls larger than a walnut or even than a man’s fist ; at 
other times they do not grow larger than a filbert. Upon 
opening one of these, they arc found to be filled with 
the aphides sorbi. If taken at an early stage of their 
grow&j they are foimd o{)en on the under side of the 
leaf, and inhabited only by a single female aphis, preg- 
nant with a numerous family of young. In a short time, 
the aperture becomes closed, in consequence of the insect 
making repeated punctures round its edge, from which 
sap is exuded, and forms an additional portion of the 
walls of the cell. 



Ill tills early stage of its growth, however, the gail 
does not, like the galls of the cynips, increase v^ 
much in dimensions. It is after the increase of the in- 
habitants by the young brood that it mws with conai- 
derable rapidity; for each additional Insect, in. order to 
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procure food, has to potK^ure the wall of the chamber 
and suck the juices, and from the punctures thus made 
the sap exudes, and enlarges the walls. As those galls 
are closed all round in the more advanced state, it does 
not appear how the insects can ever effect an exit from 
their imprisonment. 

A much more common production, allied to the one 
just described, may be found on the poplar in June and 
July. Most of our readers may have observed, about 
Midsummer, a small snow-white tuft of downy-looking 
substance floating about on the wind, as if animated. 
Those tufts of snow-white down are never seen in num- 


bers at the same time, but ^nerall^r single, though some 
dozens of them may be observed in the course of one 
day. This singular object is afour-win^d By^Eriosoma 
poptdi, Leach), whose body is thicUy covered with 
long down — a covering which seems to impede its flight, 
and make it appear more like an inanimate substunce 
floating about on the wind, than imj)elled by the volition 
of a living animal. This pretty fly feeds upon the fresh 
juices of the black poplar, premrrinf^ that of the leaves 
and leaf-stalks, which it punctures for this purpose widi 
its beak. It Axes itself with this design to a suitable 

{ )lacc upon the principal nervure of the leaf, or upon tho 
eaf-stalk, and remains in the same i^pot till the sap, ex- 
uding through the punctures, and thidiening by contact 
with the air, surrounds it with a thick fleshy wall of 
living vegetable substance, intermediate in texture be- 
tween the wood and the leaf, being softer than the 
former and harder than the latter. In this snug little 
chamber, secure from the intrusion of lady -birds and the 
grubs of aphidivorous flics (Syrp/ii), she brings forth 
ner numerous brood of young ones, who inbmcdiatcly 
assist in enlarging the extent of their dwelling, by punc- 
turing the . walls. In one respect, however, the galls 
thus formed differ from those of the motintaln-ash just 
described,— those of the poplar having always an opening 
left into some part of the cell, and usually in that portion 
of it which 13 elongated into an obtuse beak. From this 
opening the young, w'heh arrived at the state, 




On the black poplar there may be found^ lator iri 
season than the preceding^ a ^1 of a very difibrent fyna, 
though, like the other, it » for the most p^ on 
leaf-stalk. The latter sort of galls are of a spird fbfrih 
and though they arc closed, they open upon dlitki pidif' 
sure, and appear to be formed of two tamliids, ttridWd iid^ 
as to unite. It is at this opening ah 
formed spoi^taneoiisly for the exit of the ihsecti^, whd£ 
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arrived at a perfect state. In galls of this kind wc find 
aphides, but of a different species from the lanigerous 
ones, which form the hom-sha|)ed galls above described. 

Leaf-Roixikg Aphides* 

It may not be improper to introduce here a brief 
sketch of some other effects, of a somewhat similar kind, 
produced on leaves by other 8|)ecics of the same family 
{Jpftidip). In all the instances of this kind whicii wc 
have examined, the form which the leaf takes serves as a 
protection to th6 insects, both from the weather and from 
depredators. That there is design in it appears from 
the circumstance of the aphides crowding into the em- 
bowering vault which they have formed ; and wc arc not 
quite certain whether they do not puncture certain parts 
of the leaf for the very purpose of making it arch over 
them ; at least, in many cases, such as that of the hop-fly 
CAphis humnJi)^ though the insects are in countless num- 
bers, no arching of the leaves follows. The rose-plant 
louse, again (Aphis sometimes arches the leaves, 

but more frequently gets under the protecting folds of 
the half-expanded leaf-buds. (J, R.) 

One of the most common instances of what W’c mean 
occurs on the leaves of the currant-bush, which may often 
be observed raised up into irre^lur bulgings, of a ra- 
dish-brown colour. On examining the under side of 
such a leaf, there will be seen a crowd of small insects, 
some with and some without wings, which are the 
Aphides ribis in their different stages, feeding securely 
and socially on the juices of the leaf. 

The most remarkable instance of this, however, which 
we have seen, o<icurs on the leaves of the elm, and is 
caused by the Aphis ulmL The edge of an elm-leaf in- 
habited by those aphides is rolled up in an elegant con- 
voluted form, veiy much like a spiral shell ; and In the 
embowered chamber thus formed, the insects arc secure 
from nun, wind, and, j^ialty,. from the depredations of 
oamiverous insects. One of their greatest enemies, the 
Jady-bird (Coecinelld), seldom ventured, as we have re* 
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Leaf of Uiu Cunaiit-bunb* bulged out by the Aphxt r\hii» 

marked, into concealed corners, except in cold weather, 
and contrives to find food cnou^^h among the aphides 
which feed openlv and unprotected, such as the zebra 
aphides of the alder (Aphidez zamhuzi). The grubs, 
however, of the lady-bira, and also those of the aphidi- 
vorous flies (^St/rpht)^ may be found prying into the most 
secret recesses of a leaf to prey upon the inhabitants, 
whose slow movements disqualify them from eflecting an 
esoaiH?. (J. R.) 

Tlic effects of the puncture of ajdiidcs dn i^rowing 
]>lants is strikingly illustrated in the shoots of the lime- 
tree and several other plants, which become bent and' 
contorted on the side attacked by the insects, in the 
same way that a shoot might warp by the loss of its 
juices on the side exposed to a brisk fire. The curvings 
dius effected become very advantageous to the insecia, 
for the leaves sprouting from the twig, which niipinilly 
grow' at a distance from each other, are brought close 
together in a bunch, forming a kind of nosegay, tliat 

G 3 
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conceals all the contour of the sprig, as well as tlie in> 
sects which are embowered under it, protecting them 
against the rain and tlic sun, and, at the same time, hiding 
them from observation. It is only requisite, however, 
where they have formed bowers of this description, to 
raise the leaves, in order to see the little colony of the 
a])hides, — or the remains of those habitations which they 
have abandoned. We have sometimes observed sprigs of 
the lime-tree, of a thumb’s thickness, portions or which 
resembled spiral screws ; but we could not certainly have 
assigned the true cause for this twisting, had we not been 
acquainted with the manner in which aphides contort the 
young shoots of this tree.* The shoots of the gooseberry 
and the willow' arc sometimes contorted in the same way, 
but not so strikingly as the shoots of the lime. 



S)ioot of the Lime-troe contorted by the punctnrei of the jfphit Tilia, 

Pseudo-Galls. 

It may not be out of place to mention here certain 
anomalous excrescences upon trees and other plants, 
which, though they much resemble galls, are not so 
distinctly traceable to tho operations of any insect. In 

* Reaumur, vol. iii. 
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Piieudo Gall of llic Dramblc, drawn from a specimen. 

our researches after galls, wc have not un frequently met 
with excrescences which so very much resemble them, 
that before dissection wc should not hesitate to consider 
them as such, and predict that they formed the nidus of 
some species of insects. In more instances than one we 
have felt so strongly assured of this, that we have kept 
several specimens for some months, in nurse-boxes, ex- 
])ecting that in due time the perfect insects would be 
disclosed. 

One of these pscudo-^lls occurs on the common 
brand)lc frutirosu^, and bears some resemblance 
to the bedeguar of the ro.««e when old and « changed by 
weather. It clusters round the l^*anchcs in the form of 
irregular granules, about the size of a pea, very much 
crowded, the whole excrescence being rather larger 
than a walnut. Wc cx|)ccted to find this excrescence 
fhU of gnibf^, and were much surprised to disoovier, upon 
dis^ction, that it was only a diseased, growth oJf ,tho 
plant, caused (it might be) by the pimcture of an imfoct, 
but not for the poirposo of a nidus or hobitatioav <4* 

Another sort of excrescence is not uncommon on the 



At kftirtlicMn« This is in mncral 
and ike h«rh irfifeh covers it is of an 
mm coicwr, similar to the scorim of a blacksmith's fbi^. 
When dissected, we hnd no tracee of insects, but a hard, 
ligncooSf ami rather porous textinc. It is not impro- 
bable that this excresfcnoD may originate in the natural 
growth of u shoot being ch(jcked by the punctures o| 
aphlilcs, or of those grubs which we have described 
(page 131). . , 

Many of tlieso excrescences, however, are^ probably 
altogether unconnected with insects, and arc simply hy- 
iiertrophic diseases, produced by too much nourishment, 
like the wens produced on animals. Instances of this 
may be seen at the roots of the holy hock {Alfhca rotea) 
of three or four ycai-s’ standing; on the stems of the elm 
and other trees, iinniediandy above tlic root ; and on the 
upjjcr Iiranchcs of the birch, where a crowded cluster ot 



Paeudo-aalb ot Hawthorn, drawn from Bpocimeng. 
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twigs sometimes grows, bearing no distant resemblance 
to a rook’s nest in miniature, and provincialiy called 
witch-knots. 

One of the prettiest of these pseudo-galls with which 
w’c are acquainted, is produced on the Scotch fir (Phufs 
xifhesfrit), by the aphis pini, which is one of the largest 
species of our indigenous aphides. The production we 
allude to may be found, during the summer months, on 
the terminal shoots of this tree, in the Ibrm of a small 
cone, much like the fruit of the tree in miniature, but 
with this difference, that the fruit terminates in a ]>oint, 
whereas the pseudo-gall is nearly globular. Its colour 
also, instead of lieing green, is radish ; but it exhibits 
the tilcil scales of the fruit cone. 



Pseudo gall produced by Aphis Pini on the Scotch fir, drawn 
from n specimen. 

Wc have mentioned this the more willingly that it 
seems to confirm the theory which wc have hazarded 
respectmg Uie formation of the bedeguar of the rose and 
other true galls— by which we ascribed to the sap, di- 
verted from its natural course by insects, a tendency to 
form leaves, &c., like tliose of the plant from which it 
is made to exude. 
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CHAPTER XX. 


Animal Galls,* produced by Breeze-Flies and Snail-Beetles. 

Tiik stnicturcs which we have hitherto noticed have all 
been formed of inanimate materials, or at the roost of 
growing vegetublos ; but those to which w'e sh^Il now' 
advert arc actually com|X)scd of the flesh of living 
animals, and seem to be somewhat akin to tJbe galls 
already described as formed upon the shoots and leaves 
of plants. These were first investigated by the accurate 
Vallisnieri, and subsequently by ll6aumur, Dc Geer, 
and Linnseus ; but the best account which has l^itherto 
been given of them is by our countryman Mr. Bracey 
Clark, who differs essentially from his predecessors as to 
the mode in which the eggs arc deposited. A$^ in con- 
sccjucncc of the extreme difficulty, if not the impossi- 
bility, of ])ersonal observation, it is no easy matter to 
decide between the conflicting opinions, we sh^ll give 
such of the statements as ap|>car most plausible. 

‘ The mother breeze-fly {Oestrus bovis^ Clark; — 
Hypoderma boviSf Latr.), which produces the tumors 
in cattle called wurbles^ or wonmds {quasi y worm^hoUs)^ 
is a tw'o-winged insect, smaller, but similar in appear- 
anco and colour to the carder-bee (p. 64), wiui two 
black bands, one crossing^ the shoulders and the’ other 
Uio abdomen, the rest being covered with yellow hair. 
This fly apjicars to have been first discovered by Vallis- 
nieri, who has given a curious and interesting, history of 
his observations ujjon its economy. After having read 

* In order to prevent ambiguity, it is necessary to remark 
that the excrescences thus calM must not be confounded with 
the true galls, which are occasionally found in the gall* 
bladder. 
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this account,” says Reaumur, with sincere pleasure, I 
* became exceedingly desiraus of seeing writli iny own eyes 
what the Italian naturalist had re[)orted in so erudite and 
pleasing a manner. I did not then imagine that it 
w'ould ever be my lot to si)eak uj)on a subject which had 
been treated with so much care and elegance ; hut since 
I have enjoyed more favoumblc opportunities than M. 
Vallisnieri, it was not difficult for me to investigate some 
of the circumstances better, and to consider them under 
a different point of vicw\ It is not indeed very wonder- 
ful to discover something new in an object, though it 
has been already carefully inspected with very good eyes, 
when wc sit down to examine it more narrowly, and in 
a more favourable position ; while it sometimes happens, 
also, that most indifferent obscrvci*s have dctcctea what 
had been previously unnoticed by the most skilful inter- 
preters of nature.”* 

From the observations made by Reaumur, he con- 
cluded that the mother-fly, above described, deposits her 
eggs in the flesh of the larger animals, for wnich pur- 
]X)sc she is furnished wdth an ovipositor of singular me- 
chanism. Wc have seen that the ovipositors of the gall- 
flies (^Cyin‘ps\ arc rolled up wdthin the body of the insect 
somewhat Hkc the sjiring of a w’atch, so that they Can 
be thrust out to more than double their apparent length. 
To effect the same i>urpose, the ovipositor of the ox-fly 
lengthens, by a scries of sliding tubes, precisely like an 
ojiera-glass. There are four of these tubes, as may be 
seen by pressing the belly of the fly till they come into 
view. Like other ovipositors of this sort, the/ arc com- 
posed of a homy substance ; but the terminal piece is 
veiy different indeed from the same part in the gali-fites, 
the tree-hopj)crs (Cicadtp), and the ichneumons, being 
composed of five points, three of which are longer than 
the o^er two, and at first sight not unlike a Jlenr*di^lUf 
though, upon narrower insfiection, they may be discovered 
to te:*i|iinate in airved points, somewhat dike the claw 
of a cat. The two shorter pieces are also pointed, but 

* Reaumur, M4m. xvt 



144 


UfSKCT ABGHllSCrOBJB. 


not curved ; and by the union of the five, a tiiljc is 
composed for the passage of the eggs. 



Ovipositor of the Breeze«fly, greatly ma^ified, with a claw and pait 
of the tube, distinct. 


It would be necessary, Il^iuraur confesses, to see tlic 
fly employ this instrument to understand in what manner 
it acts, though he is disjioscd to consider it fit for boring 
through the hides of cattle. ** Whenever 1 have sttc<« 
ceedi»/’ he adds, in seeing these insects at work, th^ 
have usually shown that they proceeded quite differently 
from what 1 had imagined; but unfortunately 1 have 
never been able to see one of them pierce the hide of a 
cow under my eyes.”* 

Mr. Bracey Clark^ taking another view of the matter, 
is dccidediy of opinion that the fly does not pierce the 

♦ Mte. iv. 538.' 
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skin of cattle with its ovipositor at all, but merely glues 
its eggs to the hairs, while the grubs, when hatch^, eat 
their way under the skin. If this be the tact, as is not 
improbable, the three curved pieces of tlm ovipositor, 
instead of acting, as Reaumur imagined, like a ^ntre- 
bit, will only serve to prevent the eggs from failing till 
they are firmly glued to the hair, the opening formed by 
the two shorter points permitting this to be effected. 
This account of tne matter is rendered more plausible, 
from Reaumur’s statement that the deposition of the egg 
is not attended by much pain, unless, as he adds, some 
very sensible nervous fibres have been wounded. Ac- 
cording to this view, we must not estimate the pain pro- 
duceil by the thickness of the instrument ; for the sting 
of a wasp or a bcc, although very considerably smaller 
than the ovipositor of the ox-fly, causes a very pungent 
pain. It is, in the latter case, the {Xiison infused by the 
sting, rather than the wound, w hich occasions the pain ; 
and Vallisnicri is of opinion that the ox-fly emits some 
acrid matter along with her eg^s, but there is no proof 
of this beyond conjecture. 

It ought to be remarked, how^ever, that cattle have 
very thick 'hides, which are so far from being acutely 
sensitive df pain, that in countries where they arc put 
to draw ploughs and waggons, they And a whip ineffec- 
tual to drive them, and have to use a goad, in form of an 
iron needle, at the end of a stick. Were the pain in- 
flicted by the fly very acute, it'would find it next to im- 
possible to lay thirty or forty eggs without bemg Hlled 
by the strokes of the ox’s tail ; for though VailisHiicri sup- 
poses that the fly is shrew^d enough to choose sueh {daces as . 
the tail cannot reach, Rdaumur saw a cow r^)eate(% flap 
tto tail upon a part ffill ot the gall-bumps ; m kawaci^er 
instance he saw a heifer beat away a guctj common 
flies from a part where there were seven or eight ^1- 
bumps. He concludes, therefore, with much plaiiribilitr, 
that these two beasts would have treated the ox^'flies’m 


^e same way, if they had given them pain 
ing their eggs, 


ig thcir eggs. .r 

The extraordinary effects produced upon cattle, on the ^ 
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appearance of one of these flies^ would certainly lead us to 
conclude that the pain indicted is excruciating. Most of 
our readers may recollect to have seen, in the summer 
months, a whole herd of cattle start off across a held in 
full gallop, as if they were racing, — ^their movements in- 
describably awkward— their tails being poked out be- 
hind them as straight and stiff as a post, and their necks 
stretched to their utmost length. All this consternation 
has been known, from the earliest times, to be produced 
by the fly we are describing. Virgil gives a correct and 
lively picture of it in his Georgies,* of which the follow- 
ing is a translation, a little varied from Trapp : — 

Round Mount Alburnus, green with sluidy oaks. 

And in the groves of Silarus, there flies 
An insect pest (named QSstrut by the Greeks, 

By us Aailua ) : fierce with jarriug hum 
It drives, pursuing, the afhrighted herd 
From glade to glade : the air, the woods, the banks * 

Of the dried river echo tlieir loud bellowing. 

Had we not other instances to adduce, of similar terror 
caused among sheep, deer, and horses, by insects of the 
same genus, which are ascertained not to penetrate the 
skin, we should not have hesitated to conclude that YaN 
lisnicri and R6aumur arc right, and Mr. Braccy Clark 
wrong. Ill the strictly similar instance of Reindeer fly 
((EslrtM iarandif Limn.), we have the high authority of 
Linnmus for the fact, that it lays its eggs upon the skin. 

1 remarked,” he says, with astonishment how 
greatly the reindeer are incommoded in hot weather, 
insomuch that they cannot stand still a minute, no not It 
moment, without changing their posture, starting, puffing 
and %kuring f^tinuafly, and all on account of a little 

^ Est luces Silari circa ilicibusque virentem 
Pliirimus Alburnum volitans, cui nomcnaailo 
' Uomatmm cst, QSstrum Omit vertert rocantes, 

Asp^, acerba lonans} quo teta extarrita ail vis 
Oiuugfunt armenta; furit mugitibua osther 
Concuaaua, aylvaaque et atcci ripe Tanam. 

Grorp.lib. iii. U6. 
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fly. fiven though amongst a herd of perhm five hun-> 
dred reindeer, there ivere not above ten of those fli^, 
every one of the herd trembled and kept pushing its 
iieignboiir about. The fly, meanwhile, was trying every 
means to get at them ; but it no sooner touched any part 
of their bodies, than they made an immediate effort to 
shake it off. 1 caught one of these insects as it was 
flyiiijg along with its tail protruded, which had at its ex- 
tremity a small linear orifice perfectly white. The tail 
itself consisted of four or five tubular joints, slipping 
into each other like a pocket spying^glass, which this fly, 
like others, has a jiowcrof contracting at pleasure.”* 

In another work he is still more explicit. ‘‘This 
well-known fly,” he says, “ hovers the whole day over 
the back of the reindeer, with its tail protruded and a 
little bent, upon the point of which it holds a small white 
egg, scai*cely so lar^ as a mustard-seed, and when it 
has placed itself in a {lerpcndicular {losition, it drops its 
egg, which rolls down amongst the hair to the skin, 
where it is hatched by the natural heat and perspiration 
of the reindeer, and the grub cats its way slowly under 
the skin, causing & bump as large as an acom.”t llie 
male and foinale of the reindeer breeze-fly are figured in 
the ‘ Librai*y of Entertaining Knowledge, Menageries,* 
vol. i. p, 406. 

There is one circumstance which, though it appears to 
us to be of some importance in the question, nas bOen 
cither pverlooked of misrepresented in books. “ While 
tho female fly,” say Kirby and S|)ence, “ is performing 
the operation of oviposition, the animal attcnipts to lash 
^r on as it does other flics, with its tail ;**t though thfo 
is not only at variance with their own words in the pltge ^ 
but one preceding, where they most accurately 
“ the herd with their tails in tlie air, or tume4 upon 
their backs, or stiffly stretched out in the direction of the 
spinc,”§ but with the two facts mentioncMl abewe from 
Reaumur, as well as with common obscrvatioit. > If the 

* Linnaeus, Lachttil Ijapponioa, July 19th; ^ 

t Linnaeus; Flom^lAppomca, p. 378, ed. Loud. 1792. 

I Kirby and Spence, Introd. i. 151. ( Ibid. p. 149. 
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OX then do not attempt to lash off thh breese»fly, but 
runs with its tail stiffly extended, it affords a strong pre- 
sompticm that the flv terrifies him by her buzzing (asper^ 
aeerba sonans), rather than pains him by piercing his 
hide ; her buzz, like the rattle of the rattle^snake, being 
instinctively understood, and intended, it may be, to 
prevent an over-population, by rendering it difiicult to 
ue^it the eggs. 

The horse breeze-fly {Gasierophilus equi, Leach), 
which produces the maggots well known by the name of 
bott3 in horses, is ascertained beyond a doubt to de])Osit 
her eggs upon the hair, and as insects of the same genus 
almost invariably proceed upon similar principles, how- 
ever much they may vary in minute particulars, it may 
be inferred with justice, that the breeze-flies which pro- 
duce galls do the same. The description given by Mr. 
Bracey Clark, of the proceedings of the horse brocze- 
fly, is exceedin^y interesting. 

When the female has l^en impregnated, and her 
eggs sufiieiently matured, she seeks among the horses a 
subject for her purpose, and approaching him on the 
wing, she carries her laxly nearly upright m the air, and 
her foil, which is tefigthened for the purpostf* curved 
inwards and upwards : in this way she approaches the 
part where she designs to deposit the egg ; and suspend* 
mg henself for a few seconds before it, suddenly darts 
upon it and leaves the egg adhering to the hair ; she 
hmly appears to settle, but merely touches the hair 
with the egg held otU on the projected point of the abdo^ 
men.* ^ The egg is made to adhere by means of a gluti- 
nous liquor secreted with it. She then leaves the n<irse 
at a small distance, and prepares a second egg, and pois- 
ing lierseif before the part, deposits it in the same way. 
The liquor dries, and the egg becomes firmly glued to 
the hair ; this is reputed by fhese flies till four or flve 
hundred eggs are sometimes placed on one bme.** 

* These cireUmstances afford, we think, a complete answer 

to the query of Kirby and Spence — Th^ can be little doufo 
(or else what is the use of such an eppaTatus?) tliat it bores a 
hole in the skin/*— Introd. i. 162, 2Dcr^it. 
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Mr. Clark farther tells us, that the fly is carefiH to 
select a part of the skin which the horse can easily reach 
with his tongue, such as the inside of the knee, or the 
bide and back iHut of the shoulder. It was at first cm* 
joctured, that the horse licks off the eggs thus deposited, 
and that tliey are by this means conveyed into its 
stomach ; but Mr. Clark says^ 1 do not find tliis to be 
the case, or at least only by accident ; for when they 
have remained on the hair four or five days, they become 
ripe, after which time the slightest application of warmtii 
and moisture is sufficient to bring forth, in an instant, 
the latent ]ai*va. At this time, if tlie tongue of the 
horse touches the egg, its operculum is thrown open, 
and a small, active worm is produced, which resraily 
adheres to the moist surface of the tongue, and is thence 
i‘onveycd with the food to the stomach.” He adds, that 
a horse which has no ova deposited on him may jet 
have botts, by performing the friendly ^ffice of licking 
another horse that has.”* The irritations produced by 
common ffies (Jnthomt/ia* meteork^e^ Mxiqxv) are 
alleged as the incitement to licking. 

The circuroftanco, however, of most importance to our 
purpose, is the agitation and terror produced both by 
this fly and by another horse brccze-fly {GiuUropkUus 
hamorrhoidaliSf Leach), which deposits its eggs upon 
the lips of the horse, os the sheep-breeze fly (CEstnts 
ovii) does on that of the sheep,. The first of these is 
described by Mr. Ch&rk as very distressing to the ani- 
raai, from the. excesavc titillation it occasions i for he 
immediately after rubs his mouth against thiQomund, 
hia fore-feet, or sometimes against a tree, with ^eat 
emotion i till, finding this iuom$ of defence insoflictent, 
he quits the spot in a rage, and endeavours to it 
by gallo])ing away to a distant part of the field, if 
the fly still continues to follow and teaze him, his last 
resource la in the water, where this mseot is never ob- 
smed to pursue him. lliese flies appear sometimes to 
hide themselves ixi the grass, and as th^ horse stoops to 


* liniu Trans. iii« 305. 
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graze they dart upon the moutli or and are always 
observed to poise themselves during a few seconds >n 
the air, while the egg is preparing on the extended point 
of the abdomen.^** 

The moment the second fly just mentioned touches 
the nose of a sheep, the animal shakes its head and 
strikes the ground violently with its fore-feet, and at the 
same time holding its nose to the earth, it runs away 
looking about on every side to see if the flies pursue. A 
sheep will also smell the gross as it goes, lest a fly should 
be lying in wait, and if one be detected, it runs off in 
terror. As it w'ill not, like a horse or an ox, take refuge 
in the water, it has recourse to a rut or diy dusty road, 
holding its nose close to the ground, thus rendering it 
difiicult for the fly to get at the nostril* 



0, iliQ belly of tlio grab* S, lU buck, e. The tail of tbe ^b, greatlv 
naf oiSed. d. The bump, or gall* having its eKfernat aperture 
el&tbeUttorthegraW 

Wben thehog of . the osgehreeze fly (MypoJkrfna bovitp 
Latb.) is hamedy itlnunidittfely (if . Mr* Pracey Clark 
be correct) -huivewa ittto>/ihe/8kin ; while, according to 


* ^iiii..Traiis» iu.-305. 
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Rdaumm*, it » hatched there. At all events, the grub 
is found in a bump on the animars back, resembling a 
gall on a tree, — a place,” says R^umur, ** where 
foo<l is found in abundance, where it is protected from 
the weather, where it enjoys at all times an equal degree 
of warmth, and where it finally attains maturity.”'*' 
When in an advanced stage, the bumps ani^ar much 
like the swellings produced upon the forehead by a smart 
blow. Those, with the grubs, are representeu in the 
foregoing figure, and also at page 1 52. 





KJy, maggol, anil grab of the Ox-breeze fly, with a microscopic 
view of the maggot. 

Eveiy bumb, according to Reaumur, has in its inside 
a cavity, which is a lodging proportionate to the ftiae of 
the itumv The bump and cavity also iocrease nro- 
jjortion to the growth of the grub. It.is^ nqt l^ut 
the middle of May that these bumps dm ^ full 
grown. Owing to particular circumstances, they do not 
all attain an ooi^ size. The largest of them aie sixteen 
or seventeen lines in diameter at their base, spd about 
an inch high ; but they are scarceljr perceptible before 
the beginning or during the course cd* the winter. 

It is commonly upon yo^ eattlb,' peb^ namely, as 
are two or three yeans oroy ^daiteat aiimlw of 

bumps is found; it being inie to obeenieliiem upon very 

♦ M€in.iT.640.- 
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old aninmls. The fly seems to be well aware that sudi 
skins will not oppose too much resistance, and seems to 
know, also, ^at tender flesh Is the most proper for sup* 
plying good nourishment to its progeny. And why,” 


asks Reaumur, ** should not the instinct which conducts 
it to confide its to the flesh of certain species only, 
lead It to prefer tnc flesh of animals of the same species 
which is most preferable?” .The number of bum)>s 
W'hich arc found upon a beast is equal to the number of 
eggs which have been deposited in its flesh ; or, to speak 
more corrcctl}', to the number of eggs which have %ic- 
cceded, for apparently all arc not fertile ; but this mim- 
})er is very different u|m>ii different cattle. Upon 
one cow only three or four bumps may be observed, 
while upon another there will appear from thirty to 
forty. They are not always plao^ on the some parts, 
nor arraiigcu in the same manner : commonly, they are 
near the spine, but sometimes upon or near the thiglis 
and shoulders. Sometimes they are at remote distances 
from cacli other ; at oUicr times they are so near that 




lltimpt or wurbles produced on'eaUie by the Ox breeus fly. 
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their circumferences moet. In certain places, .three or 
four tumors may be seen touching each other; and 
more than a dozen sometimes occur arranged as closely 
together as possible. 

It is very essential to the grub that the hole of the 
tumor should remain constantly open ; for by this aj^- 
ture a communication with the air necessary for respira- 
lion is preserved ; and the grub is thence placed in the 
most favourable position for receiving air. Its spinwles 
for respinition, like tliosc of many other grubs, are situ- 
ated immediately ujwn the posterior extremity of the 
body. Now being almost always placed in such a situa-’ 
tion as to have this part alxiire, or upon a level with the 
external aperture, it is enabled to respire freely.* 

. Wc have not so many examples of galls of this kind 
ns we have of vegetable galls ; and when we deseribed 
the surj)ri8iiig varieties of the latter, w^c did not jK*rceive 
that it w'as essential to the insects inhabiting them to pre- 
serve a communication with the external air : in the ^IIs 
of trees, openings expressly designed or koj>t free for 
the admission of air arc never observed. Must the grub, 
then, which inhabits the latter have less need of respir- 
ing air than the grub of the breeze-flics in a flesh-gall ? 
W ithout doubt, not; but the a)>erturcs by which the air 
is admitted to the inhabitants of the woody gall, although 
they limy escape our notice, in consequence of their 
minutciioss, are not, in fact, dess real. We know that, 
liowevcr careful wc may be in inserting a cork into a 
glass, the mercury with which it is filled is not sheltered 
from the action of the air, w^hich weighs upon the cork ; 
we know that the air passes through, and acts upon the 
mercury in the tube. The air can also, in^ the same 
way, r.eiictrate through the obstruction of a gall of wood, 
though it have no perceptible openmg or cfaek ; but 
the air cannot pass in this manner so ro^iy dmugh the 
skins and mcmbraiies of animals. 

In order to see the interior loK the egpKppui animal 
gall, Reaumur opened sev^, either razor or a 

* lUaumur, iv. 549. 

VOL. n. H 
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pair of scissors ; the operation, however, cannot fail to 
be painful to the cow, and consequently renders it iinpa> 
tient under the process. The grub being confined in a 
tolerably large nstulous ulcer, a part of the cavity must 
necessarily 1^ filled with pus or matter. The hump is a 
sort of cautery, which has been 0 ])encd by the insect, as 
issues are made by caustic : the grub occupies this issue, 
and prevents it from dosing. If the pus or matter whicli 
is in the cavity, and that \uiich is dailv added to it, had 
no means of escaping, each tumor would become a con- 
siderable abscess, in which the gnib would perish : but 
the hole of the bump, which admits the entrance of the 
air, permits the pus or matter to est^pe ; that pus fre- 
quently mats the hairs together whicii are above the 
small holes, and this drying around the holes acquires a 
consistency, and forms in the interior of the opening a 
kind of ring. This matter ap|)ears to be the only mi- 
ment allowed for the grub, for there is no appearance 
that it lives, like the grubs of flesh-flies, upon ^trescent 
moat. Mandibles, indeed, similar to those with which 
other grubs break their food, arc altogether wanting. A 
beast which has thirty, forty, or more of these bumps 
upon its back, would be in a condition of great pain and 
suffering, terrible indeed in the extreme, if its flesh wore 
tom and devoured by as many large grubs ; but there is 
every appearance that they do not at all afflict, or only 
afflict it with little pain. For this reason cattle most 
covered with bumps arc not considered bv the farmer as 
injured by the presence of the fly, which generally se- 
lects those in the best condition. 

A fly, evidently of the same family with the preced- 
ing, is described in Bruce’s * Travels,’ under the name of 
zimb, as burrowing during its grub state in the hides of 
the elephant, the rhinoceros, the camel, and cattle. 
“ It resembles,” he says, ** the gad-fly in England, its 
motion bmng more sudden and rapid than that of a bee. 
There is .sqmething peculiar in tne sound or buzzing of 
this insect,; it is a jarring noise together with a hum- 
ming, which as soon as it is heard all the cattle forsake 
their food and run wildly about the plain, till they die, 
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worn out with fatigue, fnght, and hunger. I have 
found,” he adds, some of these tubercles* upon almost 
every elephant and rhinoceros that I have seen, and 
attribute them to this cause. When the camel is at- 
tacked hy this fly, his body, head, and legs break out in to 
large bosses, which swell, break, and putrefy, to the 
certain destruction of the creature.*'* Inat camels die 
under such symptoms, we do not doubt ; but we should 
not, without more minutely acchratc observation, trace 
all this to the breeze-fly. 

MM. Humboldt and Bonpland discovered, in South 
America, a species, probably of the same genus, which 
attacks man himself. The perfect insect is about the 
size of our common house-fly {Miisca domestica)^ and the 
bump formed by the grub, which is usually on the belly, 
is similar to that caused by the ox breeze-fly. It re- 
quires six months to come to maturity, and if it is irri- 
tated it eats deeper into the flesh, sometimes causing 
fatal inflammations. 

Grcb Parasite ik the Snail. 

During the summer of 1 829, wc discovered in the hole 
of a garden-post, at Blackheath, one of the larger grey 
snail shells {fletix aspersa, Muller), with thr^ white 
soft-bodied grubs burrowing in the body of the snail. 
They evidently, from their appearance, bclon^d to 
some species of beetle, and* w'e carefully preserved them 
in order to watch their economy. It apjieared to us that 
they had attacked the snail in its stronghold, while it 
was laid up torpid for the winter j for more than half of 
the body was already devoured. They eonstnicted for 
themselves little cells attached to the inside qf the shell 
and composed of a sort of flbrous mutte^ Tiavin^ no ' 
distant resemblance to shog tobacco, both Id- form ' and 
smell, and which could lie nothing else thati'die renhims 
of the snail’s body. Soon afler wo took' fofom, appear- 
ing to have devoured all that remained of the p^r snail^ 

* Druce^t Travels, i. 5, and v. 191* 

a 2 
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wc furnished them with another, which they devoured 
in the same manner. Tfcey formed a cocoon of the same 
iibrous materials during: the autumn, and in the end of 
October api)earcd in their perfect form, turning: out to 
be the Drilns ffavescens, the grrub of which was first dis- 
covered in France in 1824. The time of their ap|)ear- 
ance, it may be remarked, coincides with the period when 
snails become torjnd. (J. R.) 

In the following autumn, wc found a shell of the same - 
species with a small pupa-shaped egg deposited on the 
lid. From this a caterpillar was hatched which subse- 
quently devoured the snail, spun a cocoon within the 
shell, and was transformed into a small moth (of which 
wo have not ascertained the species) in the spring of 
1830. 
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MISCELLANIES. 


I.~ON THE RAVAGES OF INSECTS. 

Voracity oi* Caterjiillars, Griibsi and Mag^gofs. 

Insects, in the early stage of their existence, may be 
compared to an Indian hunter, who issues from his hut, 
iis they do from the egg, with u keen appetite. As soon 
as he is successful in finding game, ho gorges himself till 
he can eat no more, and then laying him dow'ii to sleep, 
only bestirs himself again to go through a similar process 
of gorging and sleeping ; just so the larvte of insects doze 
away a day or more when easting their skins, and then 
make up for their long fast by eating with scarcely a 
pause. Professor Bradley calculates (though upon data 
somewhat (pu'stionahle) that a pair of sparrows carry to 
their young about three thousand caterpillars in a week ;* 
but this is nothing wiion compared with the voracity of 
catcrpillins. Of the latter we have more accurato oaleu- 
lations ihnn that of Bradley, who multiplied the number 
of caterpillars which lie observed taken in one hour by 
the hours of sunlight in a week. Rcdi ascertained by 
cjmeriment that the maggot of the common, blow-fly 
{Musca carnaria) becomes from 140 to 200 times heavier 
within tw’enty-fuur hours ;t and the cultivators of silk- 
worms know the exact quantities of leaves which their 
broods devour. “ The result,” says Count Dandolo, 
of the most exact calculations is, that the Quantity of 
leaves drawn from the tree employed for cacti ounce of 

* Account of the Works of Nuturfe. 
t Espcriciizc de liisetti, p. 23. 
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eggs amounts to 1G09 lbs. 8 oz., divided in the following, 
manner — 



Sorted le.ives. 

Refuse. 

• 

lbs. oz. 

11)8. 

oz. 

First age , 

. G 

0 

1 

8 

Second age 

. 18 

0 

3 

0 

Third age 

. 60 

0 

9 

0 

Fourth age ....... 

. 180 

0 

27 

0 

Fifth age 

. logs 

0 

102 

0 

Per ounce of eggs of soited leave*? 

lbs. 1362 

0 

142 

8 

Refuse 

. 142 

8 



Lost from the leaves hy eva]K)ratiuii, 

&c. 105 

0 




1609 

8 




He adds to this curious table, that from the 1362 lbs. of 
sorted leaves given to the caterpillars, it is necessary to 
deduct 155 lbs. 7 oz. 4 drs. of litter, consisting of frag- 
ments of uneaten leaves, stalks, fruit, &c., and conse- 
quently that they actually devour only 120G lbs. 4 oz. 

4 drs. It is necessary also to mention that of this quan- 
tity 745 lbs. 8 oz. of dung are carried from the hurdles ; 
and consequently there is only digested 771 lbs. 7 oz. 

4 drs. of pure leaves, which pr^uce 120 lbs. of silk co- 
coons, — giving a loss by cvajioration from the worms in 
gas and vapour of 49G lbs. 4 oz., nearly three f)arts of 
this loss occurring in the six last days of the tifth age.* 
These deductions, however, do not atfect the amount 
eaten by the caterpillars produced from 1 oz. of eggs, 
which is upwards of 1200 lbs. A single silk-wonn, as 
we before mentioned, consumes w ithin thirty days about 
60,000 times its primitive weight. 

When we take these facts into consideration, we need , 
not be surprised at the extensive ravages committed by 
other caterpillars, many of which arc much larger than 
the silk- worm, and all of them produced in broods of 
considerable numbers. Mr. Stephens, in his valuable 
catalogue of British insects, a work of very extraordinary 

Count Dandolo’s Art of rearing Silk- Worms, p. 322-24, 
Eng. Transl. 
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accuracy, enumerates nearly 2000 species of native moths 
and butterflies j and as the females of these are for the 
most part vcjy prolific, we have little reason to be sur- 
prised at the occasional extent of their depredations. The 
2000 species just mentioned arc, besides, not more than 
a fifth of our native insects, most of the grubs and mag- 
gots of which are exceedingly voracious and destructive. 

It appears to be indispensable for most insects to feed 
copiously during their larva state, in order to supply a 
store of nutriment for their subsequent changes ; for many 
of them cat nothing, and most of them little, after they 
have been transformed into pupae and perfect insects. 
What is no less wonderful, a corresponding change takes 
place in the internal formation of their organs of diges- 
tion. A caterpillar will, as w'e have seen, devour in a 
month 60,000 times its own weight of leaves, while the 
moth or the butterfly into which it is afterwards trans- 
formed may not sip a thousandth part of its weight of 
honey during its whole existence. Now, in the cater- 
pillar, nature has provided a most capacious stomach, 
which, indeed, fills a very large portion of its body ; but 
in the butterfly the stomach is diminished to a thread. 
By a series of minute dissections, conducted with great 
skill, Ucroldt traced these changes, as they successively 
occur, from the caterpillar to the butterfly. In jUie cater- 
pillar he found the gullet, the honey-stomach', the true 
stomach, and the intestines capacious. Two days after 
its first change all these are visibly diminished, as well as 
the silk reservoirs, which, in a chrysalis eight days old, 
have wholly disappeared ; while the base of the gullet is 
dilated into a crop, and the stomach still more contracted 
into a spindle form. When near its change into the per- 
fect insect the gullet is still more drawn out, while the 
crop, still small, is now on one side of the gullet ; and in 
the butterfly is enlarged into a' honey-stomach. 

It is remarkable that in men of such extraordinaiy ap- 
petite as amounts to a disease (^Bulimia, Cuzxkn), the 
natural capacity of the stomach, which, ^according to 
Bliimenbach, contains about three pints,*" is very 

Blumenbach, Physiol., s. xxiii. 
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View ot Uie upper vide. 


View of till* under side. 



A.B.C.Tlie ceso- 
phagus and its ap* 
pendages. 

D, K, The sto- 
mach a pair of 
muscles wind spi- 
rally round it» and 
by their contraction 
squeoxe the digested 
fooil into the intes- 
tines. 

K, F, The first 
large intestine. F, 
G, the second. G, 
II, the third. 

I, I, The biliary 
tubes, or bile ves- 
sels. 






HZ 


Viscera of the Cossus. 



A, CftlerptUar of Vanessa artless miignified. tht iattfUaet 

of the tame. the gullet, bbb 6,*pulmonary tubet. o «« ligament 
of the atomaOh. 4ddd, transparent rings of the sanit* g gt 

A A, biliary tossola* i A» the rectum. 
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Intestinal canals of the caterpillar, pupa, and butterfly. 

A. Caterpillar, n, the ccsopha^us. 6, the stomach, c d, the two larj(e 
intestines. 

n. Pupa two days old. o, tho oesophagus, b, the stomach, c d, the 
two large intestines. 

C. Pupa eight days old. a, dilation of the oesophagus, forming the cixp 

or honey^stomach, 

D. Pupa immediately before its transformation, o, the honey-stomach 

become a lateral appendage of the oesophagus, b, the stomach. 
c d, the large intestines. 

E. Butterfly, a, honey-stomach, ft, the digesting stomach, cd, the 

large intestines, become very long. 


enlarged. This was peculiarly the case with Tamrc, an 
Italian juggler, who, from swallowing flints, whole bas- 
kets of fruit, &c., seems to have enlarged the capacity of 
his stomach so as to render his appetite insatiable. M. 
Tessier, of the Infirmary at Ver^illcs, where Tarai*e 
died of consun^tion, found on examination that his sto- 
mach was prodigiously distended.* The same must have 
been the case with the French prisoner «t Liverpool, 
who, on the testimony of Dr. Cochrane, consumed, in 
one day, sixteen pounds of raw meat and tallow candles, 
besides five bottles of portcr.f 
The mandibles of caterpillars, which do not act per- 

* M. Percy, in Rappart dTiistitute Nationelle. 
t Mtd. and Pbye. Jouni., iii. 209. 
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pcndicularly like the jaws of quadrupeds, but horizontally, 
are for the roost part very sharp aixd strong, being of a 
hard, horny substance, and moved by powerful muscles. 
They are, for the most part, slightly bent in the form of 
a reaping-hook ; having the concavity indented with 
tooth-shaped projections, formed out of the substance of 
the jaw, and not socketed as the teeth of quadrupeds. 
These arc made to meet like the blades of a jjair of 
pincei*s ; and in some cases they both chop and grind the 
food.* Besides these there is a pair of jaws {maxillai) 
placed on each side of the middle portion of the under 
lip ; and from their being of a softer substance they seem 
to be more for the pur|)ose of retaining the food than 
for mastication. This formidable apparatus for masti- 
cating ( Trophi) is w'cll adapted to supply the large de- 
mands of the capacious stomachs of larvae ; and when we 
consider that all of them arc employed in eating at least 
for ten or twelve hours in the day, and a great number 
during the night, w’c need not wonder at their extensive 
ravages upon the substances on which they feed. It 
may be interesting, however, to give a few examples of 
their destructiveness ; and with this view it will be con- 
venient to consider them under the three popular names 
of caterpillars, gi’ubs, and maggots. 

Caterpillars. 

The ravages of caterpillars arc amongst the most con- 
spicuous of insect depredations, in consequence of their 
being committed upon the leaves of trees, bushes, and 
plants, which are often stripped as bare as in winter. 
Even the smaller sorts of caterpillars become, from their 
multiplicity, sometimes as destructive as those which are 
of considerable magnitude. During the summer of 1S27 
we were told that an extraordinary Uight had suddenly 
destroyed the leaves of all the trees in Oak of Honour 
Wood, Kent. On going thither, we found the report 
had been little exaggerated ; for though it was the 
leafy month of June,” there was scarcely a leaf to be 


^ Cuvier, Aiiat* Com., iii. 332. 
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seen on the oak-trees, which constitute the greater por- 
tion of the wood. But wc were rather surprised when 
we discovered, on examination, that this extensive de- 
struction had been ofleeted by one of the small soli- 
tary loaf-rollers ( Tortrix viridantt, Haworth) ; for one 
of this sort seldom consumes more than four or five 
leaves, if so much, during its existence. The number, 
therefore, of these caterpillars must have been almost be- 
yond conception ; and that of the moths, the previous 
year, must also have been very great : for the mother 
moth only lays fi*om fif>y to a hundred eggs, which arc 
glued to an oak branch, and remain during the winter. 
It is remarkable that in this wood during the two follow- 
ing summers these calery»illars did not abound. (J. R.)' 

Instances like this, however, from solitary species, are. 



Ravages of tlio boAMIp caterpillar (Pi/jfpra hae^hilti). a, the full- 
groan caterpillar, b, the moth, c r, a'lino of yuitng calei-pilLirs, ad 
vancing along a leaf i^a devouring it half through n.s tiiuy march dj 
the eggs. 
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we believe, Icbs common than those of the ravages of 
gregarious caterpillars. In 1826, colonies of the buii-tip 
\Py{f€era hucephtda, Ociisjbnheim) wore in some j>arts 
of the country very abundant. We remarked them par- 
ticularly at Ifarrow-oji thc-Ilill, and at Compton- Basset 
in Wiltshire. From their feeding in company, they strip 
a tree, braiudi after branch, scarcely leaving the fragment 
of a leaf, till a great |»ortion of it is completely bare. 
Some of the magnificent beeches in Compton Park, from 
this cause, appeared with the one-half of their branches 
leafless and naked, while the other half was untouched. 
Besides the beech, these caterpillars feed on the oak, the 
lime, the hazel, the elm, and the willow. When newly 
hatched they may be readily discovered, from their sin- 
gular manner of niarsiialling themselves, like a file of 
soldiers, on a single leaf, only eating it half through ; and 
in their more a<lvanccd stage, their gaudy strij)cs of yellow 
and black render them very conspicuous on the branches 
which they have nearly stripped bare. The cuckoo feeds 
as greedily uj)on them as they do on leaves, and may be 
seen early in the morning j)crched in the midst of their 
colonies, and devouring them by dozens. (J. 11.) 

'riiose caterpillars which feed upon fruit-trees and 
hedge shrubs are still more likely to attract attention ; 
since, when any of these are abundant, it is scarcely j)OS- 
siblc to stir out of doors w ithout observing them. Thus, 
in the suburbs of London, in the summer of 1829, not 
only the orchards and gardens, but every hedge, swarmed 
with the lackey caterpillars (Clisiocampa neus/Ha), which 
are what naturalists term pohjphagous feeders, that is, 
they do not confine themselves to a. particular sort of 
tree, but relish a gix?at number. The hawlhom, the 
blackthorn, and the oak, however, seem to be most ta 
their taste; while they arc rare on the willow, and we 
have never observed them on the poplar or the elder. 

Another of what may be appropriately termed the en- • 
camping caterpillars, of a much smaller size, and of a 
diflerent genus, is the small ermine (^Yponomeuta pa- 
deUd)^ wliich docs not, besides, feed quite so indisenmi- 
nately ; but when the bird-cherry (Phaws padus), its 
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peculiar food, is not to be had, it will put up with black- 
thorn, plum-tree, haM'thom, and almost any sort of 
orchard fruit-tree. With respect to such caterpillars as 
feed bn different plants, Reaumur and Dc Geer make the 
singular remark, that in most cases they would only 
eat the sort of plant upon which they w'ere originally 
hatched.* We verified this, in the case of the cater- 
pillar in question, upon two different nests which we took, 
in 1806, from the bird-cherry at Crawfordland, in Ayr- 
shire. Upon bringing these to Kilmarnock, w’e could 
not readily supply them w'ith the leaves of this tree ; and 
having then only a slight acquaintance with the habits of 
insects, and imagining they would eat any sort of leaf, w'e 
tried them with almost everything green in the vicinity 




it* !•••/' 




Encampment of the caterpillar of the amall ermine (JptMOmeuia 
padelia) on the Siberian .cab. 


* Re Geer, Mem. 1. 319. 
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of town ; but thev refused to touch any which we 
odered them. After they had fasted several df^s, we at 
len^h procured some fresh branches of the bird-cherry, 
with which they gorged themselves so that most of them 
died. Last summer (1529) we again tried a colony of 
these caterpillars, found on a seedling plum-tree at Lee, 
in Kent, with blackthorn, hawthorn, and many other 
leaves, and even with those of the bird-cherry ; but they 
would touch nothing except the seedling plum, refusing 
the grafted varieties. (J. il.) 

A circumstance not a little remarkable in so very nice 
a feeder is, that in some cases the mother moth will de- 
posit her eggs upon trees not of indigenous growth, and 
not even of the same genus with her usual favourites. 
Thus, in 1825, the cherry-apple, or Siberian crab (Pi/rm 
prunifoUa, Willdknow), so commonly grown in the 
suburbs of London, sw'armed with them. On a single 
tree at Islington wc counted above twenty nests, each 
of which would contain from fifty to a hundred cater- 
pillars ; and though these do not grow thicker than a 
crow*quill, so many of them scarcely left a loaf undc- 
voured, and, of course, the fruit, which showed abun- 
dantly in spring, never came to maturity. The summer 
following they w'cre still more abundant on the hawthorn 
hedges, particularly near the Thames, by Battersea and 
Richmond. Since then we have only seen them spar- 
ingly ; and last summer we could only find the single 
nest upon which wc tried the preccaing experiment. 
(J. R.) This present spring (1830) they have again 
appeared in millions on the brages. 

Reaumur says that in some years they were exceed- 
ingly destructive to his apple-trees, though they did 
not touch his pears, plums, or apricots,* which agrees 
precisely with our own remarks. We are w'ell aware 
that there arc several species of the small ermines, all 
similar in manners, such as the one which feeds on the 
spindle-tree (AVonyntvs), and produces the prettiest 
moth of the genus ( Ypommeuta Eumymdla ) ; but our 
preceding remarks all apply to one spetues. 

* Rtoumur, M6ni. ii. 198, 
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In 1829 wc remarked a very extraordinary number 
of webs of some similar caterpillar, o&wliich we. did not 
ascertain the species, on the willows io Holland and 
the Netherlands, from Amsterdam to OstcMid. In 
some districts, particularly near Bruges and Rotterdam, 
the leaves were literally stripjKid from whole rows of 
trees; while other rows, at no considerable distance, 
were entirely free from their ravages. A foreign 
naturalist, quoted by Harris in his Aurelian, says, that 
the caterpillar of the Camberwell beauty ( Kanesja 
An/iopa), which feeds gregariously on the willow, 
sometimes defoliates the trees of a whole district in the 
Low Countries ; but the ravages observed by us were 
evidently made by the caterpillai's oi‘ some small moth. 
(J. R.) 

None of the preceding details, how’ever, a])pcar so 
striking as what is recorded of the brown-tail moth 
(^Px.rthesia auriflud) by Mr. W. Curtis,* whose multi- 
tudinous colonies spread great alarm over the country 
in the summer of 1782. This alarm was much increased 
by the exaggeration and ignorant details wdnclFtbund 
tneir way into the newspapers. The actual numbers of 
these eaterpillai's must have been immense, since Curtis 
says, in many of the parishes near London subscrip- 
tions have been opened, and the [)oor people eniployeil 
to cut otf the webs at one shilling per bushel, w'hich 
have been burnt under the inspection of the church- 
wardens, overseers, or beadle of the parish : at the first 
onset of this business fourscore bushels, as I was most 
credibly informed, were collected in one day in the parish 
of Clapham.” 

It is not, therefore, very much to be w'ondered at, 
that the ignorant, who are so ])ronc to become die 
victim of groundless fears, should have taken serious 
alarm on having so unusual a phenomenon forced upon 
their attention. Some alarmists accordingly asserted 
iJiat the caterpillars *‘w'ere the usual presage of the 
plague;” and others that they not only presaged it, 
out would actually cause it, for their numbers were 

* Curtis, Hist, of Brown-tail Moth, 4to. London, 1782. 
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great enough to render the mr pestilential^^’ . while, to 
add to the mischief, “ they would destroy *cver;p' kind 
of vegetation, and starve the cattle in the fields.” 
‘‘ Almost every one,” adds Curtis, ignorant of their 
history, was under the greatest apprehensions concern- 
ing them ; so that even prayers wore ofiered up in some 
churches to deliver the country from the apprehended 
approaching calamity.” 

It seems to have been either the same catcrjullar, or 
one very nearly allied to it, probably that of the golden- 
tail (^Porthesia Chrysarrhcca)^ which in 1731-2 pro- 
duced a similar alarm in France. Reaumur, on going 
from Paris to Tours, in September 1730, found every 
oak, great and small, literally swarming w'ith them, and 
their leaves parched and brown as if some burning wind 
had passed over them ; for when newly hatched, like the 
young^buff-tips, they only eat one of the membranes of 
the leaf, and of course the other withers aw^ay. These 
infant legions, under the shelter of their warm nests, 
survived the winter in such numbers, that they threatened 
the destruction not only of the fruit-trees, but of the 
forests, — every tree, as lioauninr says, being overnin with 
them. 'J'he tarliamont of Paris thought that ravages so 
widely extended loudly called for their interference, and 
they accordingly issued an edict, to compel the people to 
uncaterpillar {ddcheniller) the trees; wdiich Reaumur 
ridiculed as impracticable, at least in the forests. About 
the middle of May, however, a succession of cold rains 
produced so much mortality among the caterpillars, that 
the people were happily released from the edict ; for it 
soon became difficult to find a single indivitlual of the 
species.* In the same way the cold rains, during the 
summer of 1829, seem to have nearly annihilated the' 
lackeys, which in the early ])art of the summer swarmed 
oif every hedge around London. The ignorance dis- 
played in France at the time in question, w'as not inferior 
to that recorded by Curtis; for the French journalists 
gravely asserted that i^art of the caterpillars were pro- 

• Reaumur, ii. p. 137. ^ 
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duced by Bpiders ; and tbal tbeae and ncft ihe 

catcrfnllars, constructed the webs of the slime of snails, 
which they were said to have been seen collecting for the 
purf)ose ! “ Verily,” exclaims R6aumur, “ there is more 
Ignorance in our age than one might believe.” 

It is justly remarked by Curtis, that the caterpillar of 
the brown<tail moth is not so limited a feeder as some, 
nor so indiscriminate as others ; but that it always con- 
iines itself to trees or shrubs, and is never found on her- 
baceous plants, whose low growth would seldom supply 
a suitable foundation for its web. Hence the absurdity 
of supposing it would attack the herbage of the field, and 
produce a famine among cattle. Curtis says, it is found 
on the hawthorn most plentifully, oak the same, elm 
very plentifully, most fruit-trees the same, black-thorn 
plentifully, rose-trees the same, bramble the same, on the 
willow and poplar scarce. None have been noticed on 
the elder, walnut, ash, fir, or herbaceous plants. With 
respect to fruit-trees the injuries they sustain are most 
serious, as, in destroying the blossoms as yet In the bud, 
they also destroy the fruit in embryo ; the owners of 
orchards, therefore, have great reason to be alarmed.” 

The sudden appearance of great numbers of these 
caterpillars in particular years, and their scarcity in 
othere, is in some degree explained by a fact stated by 
Mr. Salisbury. “ A gentleman of Chelsea,” he sajrs, 
“ has informed me that he once took a nest of moths and 
bred them ; that some of the eggs came the first year, 
some the second, and others of the same nest did not 
hatch till the third season.”* Wc reared, during 1829, 
several nests both of the brown-tails and of the golden- 
tails, and a number of the females deposited their eggs 
in our nurse-cages ; but, contrary to the experiment just 
quoted, all of these were hatched during the same 
autumn. (J. R.) The difference of temperature and 
moisture in particular seasons may produce this diversity. 

An alarm, similar to those we have recorded, was pro- 
duced in France in 1735 by the green-striped caterpillars. 

Salisbury, Hints on Oroliards, p. 53. 
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of a moth very common in Britain» called by e oUcdiO^ 
from a mark on its upper winga» the Y, or more pfOpenJ 
the y moth (Plutia Cromma^ Ochs.). Though rank<» 
in some classifications amongst the nocturnal moths, it 
flies chiefly by day, and may be seen in Battersea-flclds, 
or other moist meadows, flitting from herb to herb and 
flower to flower, in short and low flights ; for it seldom 
soars higher than the tallest gruss-stem, or the crimson 
flower-heads of the knap- weed, upon whose honey it 
sometimes regales, remaining on the w ing all the W'hilc 
it is sipping it. During the cold rainy summer of 1820 
it was almost the only moth which appeared plentiful. 
(J. R.) At least two broods seem to be produced dur- 
ing the season ; which may ac^count for its being found 
from May till the setting-in of the winter frosts. 

Notwithstanding its being so plentiful, however, we 
have not heard of its having ever been so destructive here 
as in France, where, as usual, the most improbable causes 
were assigned for its increase. ** In some places,” says 
Rrsauniur, “ they assured me they hud seen an old soldier 
throw the s[)cll ; and in other places an ugly and mis- 
chievous old woman had wrought all the evil.”* These 
siip]K)scd supernatural agents, however, must have been 
cither very numerous or very active to fill, not only the 
gardens, but every field, with legions of those caterpil- 
lars, which devoured almost every green thing, and left 
only the stalks as monuments of their devastation. The 
alarm proceeded farther, for it began to be w hisj^ered 
tliat they were poisonous ; and many w ere in consequence 
afi-aid to touch soups or salads. Reaumur thought it in- 
cumbent on him to refute this notion at some Icifgth ; but 
wc .cannot accept his doctrine as very palatable, when he 
tells us that few dishes of soup or salad arc ever prepared 
w'ithout containing caterpillars, and yet all the world arc 
not poisoned thereby, any more than by eating oysters 
or viper broth, lie endeavoured also to account 1^ cal- 
culation for their excess, from the data of the femalo 
moth laying about four hundred eggs. Now, if there 

* Reaumur, ii« 330. 
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Transformations of tho y moth (Plvsin Gamma'). «, the pnfg, greatly 
magnified, on a morsel of leaf, h, the egg on a leaf, nalnrul size, c, 
the laxv’a. tlie pupa. the moth. 


were only twenty caterpillars distributed in a garden, 
and all lived through the winter, and boeanic moths in 
the succeeding May, the eggs laid by these, it' all fertile, 
would produce 800,000, a number much more than 
cient to eftect great destruction.* Did not Providence, 
therefore, put causes in operation to keep them in due 
bounds, the caterpillars of this moth alone, leaving out 
of consideration ttic 2000 other British si)ecies, would 
soon destroy more than half of our vegetation. 

The caterpillar just mentioned, amongst other pot- 
herbs, attacks coleworts and cabbage ; and may sometimes 
be found there along with another, not uncommon, but 
seldom very destructive, called by collectors the burnished 
brass (Phma chrysitis)^ which diders little from the 
caterpillar of the y moth, except in being of a brighter 
green. Another, called the oia ^ntlewoman {Mames-' 
tra brcmicee, 'raBiTsciis), is so destructive to cabbages 
in Germany, that the gardeners gatlier whole busketsful 
* Reaumur, ii. 337, 
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and bury them ; but as Rbsel rcmat^ks, they might as 
well endeavour to kill a mb by covering it with sea- 
water, for it is natural to them to burrow under ground 
w'hcn they change into chrysalides.* We have seen this 
caterpillar, as well as that of the brown-eye {Mame&tra 
oleracea), do considerable damage in Wiltshire, but 
nothing to whut is reported of it in Germany. 

The leav<'s of cabbages, cauliflower, brocoli, cole- 
worts, and turnips, are frequently devoured to a more 
considemblc extent by the sub-gregarious caterpillars of 
the white butterflies (Pontia Imtssicoff P, napi^ &c.). 

* From the great m(dtipli<‘ity of the biittei^ies, indeed, and 
from there being two broods in the year, we liavc reason 
to woncler that their ravages are not more extensive. 
But w e have remarked that they seem more partial to 
wild than cultivated plants ; for we have seen, near 
Islington, the oleraccous weeds, such as rape {Brassica 
napns)^ overrun with them in the very same fields w ith 
cultivated cabbages, which were not touched (J. 11.) ; so 
that the caterpillars are not always so injurious us W'e 
might at first supjwse, since in this case they tend to keep 
dowm the w eeds, while the birds and the ichneumon flies 
keep them in check by making prey of them. 

The gregarious caterpillars of an allied s{)ecies, called 
the black- veined white butterfly {Pier is Cratcegi^ 
Stkpitkns), is in some seasons and districts no less de- 
structive to orchards and hawthorn hedges than the pre- 
ceding ones are to the kitchen-garden. Salisbury, who 
wrote at Chelsea in 1815, siiys it commits great de- 
struction every spring, and not only to the apple-trees, 
but other kinds of fruits. Mr. Stephens, writing in 
1827, says, ** In Juno, 1810, 1 saw' it in plenty at Coorabc 
Wood, and in the following year I captured several at 
Miiswell-hill, since wdiich time 1 have not seen any at 
large.’*} Mr. liawoi’th also says, it has not of late 
years been seen at Chelsea, where it. formerly abounded.” 

• Rosel, Tnseckten, 5. iv. 170. 
f Hints on Orchards, p. 56. >• 

} Illustrations, Ciiaustieflata, 27. 
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We have never met with it at all. According to Salis- 
bury the female butterfly lays her eggs near the extremity 
of an old rather than a young branch, and covers them 
with a coating of gluten, which is both impervious to 
mobtttt^ and imix^netrable (this we doubt) to the bills 
of birds. “ In this state,” he adds, “ we have instances 
of their remaining without losing their vitality for several 
years, until a favourable opportunity of their being 
brought into existence arrives.”* The caterpillim', 
whic% arc at first black and hairy, live in (common in a 
silken tent. They become subsequently striped with 
reddish brown, and disperse over the trees. This cater- 
pillar and its butterfly are figured in a subsequent ]>age. 

Our gooseberry and rcci-currant bushes are vei*y IVc- 
quentJy despoiled of their leaves, both by the speckled 
catcrnillar of the magpie moth (^Abraxas (//ossulariata), 
and uy what Reaumur terms the pscudo-cuterpillars of 
one of the saw-flies (KenuUns Jtibesii, Stkpiikns). TIkj 
latter insect has a flat yellow body and four pellucid 
wings, the two outer ones marked with brown on the 
edge. In April it issues from the pupa, which has lain 
under ground from the preceding September. The 
female of the gooseberry saw-fly docs not, like some of 
the family, cut a groove in the branch to deposit her 
eggs; — “of what use, then,” asks R6aiimur, “is her 
ovipositor saw V”-{* In order to satisfy himself on this 
point, he introduced a jiair of the flics under a bell-glass 
along with a bitinch bent from a rcd-cim’ant bush, that 
he might watch the process. The female immediately 
perambulated 'the leaves in search of a place suited to her 
purpose, and passing under a leaf began to lay, deposit- 
ing six eggs within a quarter of an hour. Each time she 
pl^ed herself as if she wished to cut into the leaf with 
ner saw ; but, ujxin taking out the leaf, the eggs appeared 
rather projecting than lodged in its substance. They 
adhered so firmly, however, that they could not be de- 
tached without crushing them. He could not discover 

* Hints on Orchards, p. 57. 

f See chap. vii. for a description of this curious instrument. 
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<1 a a, Saw-fly of the gooseberry (^Xematus Ribi-sHt Stephens), b, ite 
eggs on the nervurcs of a leaf, d d, the caterpillars eating, c, one 
rofled up. /, one extended. 


any groove but wc think it likely that a minute cut is 
made in the e.xtcrior membrane of the leaf, the edges of 
which grasp and hold firm the part of the egg which is 
thrust into it by the insect, l^e this as it may, the cater- 
pillars arc hatched in two or three w eeks ; and the^ fec^l 
in company till after midsummer, frequently stripping 
both the leaves and fruit of an extensive plantation. The 
caterpillar has six legs and sixteen proiegs, and is of a 
green colour mixed with yellow', and covered with 
minute black dots raised like shagreen. In its last skin 
it loses the black dots and becomes smooth and yellowkh 
white. The Caledonian Horticultural Society have 
published a number of plans for destroying these cater- 
pillars. 

An allied species of saw-fly (Nematus CapretSf 

* R4aumnr, t. 1^5* 
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Stephens) frequently becomes extensively destructive to 
several species of willow, sallow, and osier. It is so 
like that oF the gooseberry and that of the willow (Ne~ 
matiis salicU), wliich is not British, that it has been con- 
founded with these by Fabrieius, Stewart, Gmelin, and 
other authors. In the summer of 1828, we ol>servcd a 
considerable group of young standards of the golden osier 
(Salix vitdlina)^ in a nursery at Lewisham, rendered 
quite leafless by these caterpillars ; which, when feeding, 
throw themselves into singular postures by holding only 
with their fore feet. The fly appears in spring, and 
places its eggs in a round patch on the back of the leaf, 
and not along the nervures, like the gooseberry saw-fly. 
During the three last sunjmers, we also remarked that 
the alders (Alnus (jlutimsa) along the banks of the 
Ravensboumc, in Kent, were extensively stripped of 
their leaves by a saw-fly caterpillar, very like the pre- 
ceding, but of a larger size. (J.ll.) It appeal’s to be the 
same as one figured by Rcaunriur* (Selandria Alni f 
Stephens). 

Another slimy caterpillar of a saw-fly, allied to that 
of the cherry (Tenthredo Cerasi)^ is called the slug-worm 
in North America, where it has increased so numerously 
as to threaten the entire destruction of fruit-trees, in- 
cluding the cherry, plum, jiear, and quince. Where 
tiicy are numerous, the air becomes loaded with a dis- 
agreeable and sickly effluvium. The liistory of this 
orchard pest has been admirably written by Professor 
Peck.t 

When a turnip crop has been fortunate enough to 
escape the ravages committed on it in tlie seed leaf by a 
small jumping beetle nemorum, Illigkr), and 

by a root weevil (N^yus contraclus^ Stephens), a no 
less formidable depredator sometimes appears in a cater- 
pillar belonging to the saw-fly family (Tenthredinido’)^ 
and apparently of the genus Athcdia. An instance is 
recorded by Marshall, in the Philosophical Transactions, 

* Reaumur, vol. v., pi. 11, fig. 1, 2. 
f Nat. Hist, of tlie Slug- Worm, Boston, 1799. 
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a, yeni/itun caprcee, on tho osier ; b, SelandrUi alni ? on the alder. 

of many thousand acres having had to be ploughed up 
m account of the devastations caused by these insects. 
It is, he informs us, the general ophiion in Norfolk that 
they come from over-sca ; and a farmer averred that he 
saw them ai‘rive in clouds so as to darken the air, while 
the fishermen reported that they had repeatedly wit- 
nessed flights of them pass over their heads when they 
wore at a distance from land. On the beach and the 
cliffs, indeed, they lay in heaps, so that they might have 
been taken up with shovels ; w'hile three miles inland 
they crowded together like a swarm of bees.* 

* Phil. Trans. voL Isxiii. p.317* 

VOL. II. r 
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We have little doubt, however, that these details arc 
put in an inverse order ; as frequently occurs in histories 
of the proceedings of insects by those but little acquainted 
with their habits. Insects of this family, indeed, seldom 
fly far, and could not at all events cross the sea, unless 
it might be a narrow bay or inlet ; and if they had, wc 
ought to have heard of their departure as well as dicir 
arrival, since their extraordinary number could not have 
failed to attract public notice on other shores. • The na- 
ture of these insects is to lie in the pupa state during the 
winter under ground ; and when, at its appointed time, 
the fly comes forth, it only lives to lay its eggs, usually 
dying within a few days or weeks. It must have been, 
therefore, after the laying their eggs on the turni])s, and 
not before, that clouds of the flies were seen at sea and 
on the shore, though not arriving, but going away. 
They were, doubtless, impelled by that restless desire ot‘ 
change felt by all animals when death is approachii>g, 
and which in tropical countries is yearly exemplified in 
the destruction of locusts, for these always make for the 
sea, and perish there. But though they were thus got 
rid of in August, 1782, they left a progeny behind them 
in the black caterpillars which were hutched from their 
eggs. In the summer of 1783, accordingly, we arc told 
by Mr. Marshall, that whole districts were ravaged by 
them, — the descendants, of coui’sc, in the second gene- 
ration, of the saw -flies which perished on the beach and 
at sea the pi'eceding autumn. 

Some caterpillars, which either conceal themselves 
under ground, or feed on roots and the w'ood of trees, do 
considerable injury, without apparent cause ; and often 
^vc occasion to the popular notions respecting mysterious 
blights. In this manner will the caterpillars of the 
ghost moth (Hepinlm Humnli) gnaw the roots of tlic 
burdock, and, what is of more consequence, of the hop 
plant; till the shoots arc weakened, and the leaves droop 
in bright sunshine. We have repeatedly seen, in the 
^rdens about Lee, a large branch of the red-currant 
bush, though previously healthy and loaded with fruit, 
all of a sudden droop and wither, giving good cause to 
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surmise, except in the leaves not being bro\vn or parched, 
that it had been struck with lightning. On cutting into 
such branches, however, the cause was uniformly found 
to be the ravages of the caterpillar of the currant hawk- 
moth {JEgeria tipuliformis, Stephens), which abounds 
in the vicinity. But we have also remarked that it only 
occasionally produces this effect upon the trees; for 
several bushes upon which we have found old pupa-cases 
ppojectinjf from the bark, remained healthy and unin- 
jured. (J.R.) Sir Joseph Banks showed Mr. Kirby a cur- 
rant branch perforated by this caterpillar to the pith, and 
said the size of the fruit was hi consequence diminished.”' 
In Gennany it is reported to destroy even large bushes 
of , the red currant. There can be no doubt that the 
caterpillars of the goat-moth frequently destroy willow, 
poplar, and oak trees, of considerable magnitude; but 
the mother moth seems to prefer laying her eggs upon 
those which have already begun to (Tecay, A black 
poplar tree, not thicker than a man’s leg, and stripped 
on one side of more than a foot of the bark, was lioredT 
by above a dozen caterpillars of the clear underwing 
(*^€na asiliformisy Stephens}, without seeming to have 
its growth at all retarded. f 

It does not appear that a minute moth, called by 
Lccuwenlioeck, who writes its history, the wolf, and by 
Haworth the mot tied- woollen (Ph, llnea ijrandla^ 

is so abundant in Britain as to do much da- 
mage to tlic grain stored in granaries, upon which it 
feeds. But it seems to have created consicterable alarm 
on the Continent. It has been found near London, and 
moy increase with us. The caterpillar, which is smooth 
and w'hitc, ties together with silk several grains of wheat, 
barley, ije, or oats, weaving a pllery between them,' 
from w'hich it projeets its head while feeding ; the grains, 
as Reaumur remarks, being prevented from rolling or 
slipping by the silk which unites them. He justiv’rid^ 
cules die absuitl notion of its filing off the outer (don of 

♦ Kirby and Spence, vol. i. p, 197* ’ 
f See vol. i. p. 181. 
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the wheat by rubbing upon it w ith its body, the latter 
being the softer of th^ two ; and he disproved, by ex- 
periment, Leeuwenhocek’s assertion that it will also feed 
on woollen cloth. It is from the end of May till the 
beginning of July that the moths, which are of a silvery 
grey, spotted with brown, appear and lay their eggs in 
granaries. ' 

The caterpillar of another still more singular grain 
moth {Tinea Hordei^ Kirby and Spence) proves sohie- 
tiines very destructive to granaries. The mother moth, 
in May or June, lays about twenty or more eggs on a 
grain of barley or w heat ; and when the caterpillars are 
hatched they disperse, each selecting a single grain. 
M. Reaumur imagines that sanguinary wars must some- 
times arise, in cases of preoccupancy, a single sprain of 
barley being a rich heritage for one of these tiny insects ; 
but he confesses he never saw such contests. When the 
caterpillar has eaten its w ay into the interior of the grain, 
it feeds on the farina, taking care not to gnaw the skin 
nor even to throw out its excrements, so that except the 
little hole, scarcely discernible, the grain appears quite 



Tniufbrmttloni of the gnin motlis. gmlii of barley, fneluding a 
caterpillar; 6. r, the grain cut acroM, scon to be hollowed out, and 
divided by a partition of silk; d, the moth (Tinta IIordei)i e, crains 
of wheat tied together by the caterpillar, /: g, the moth (Jsupiocamus 
graneilaj. 
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sound. When it has eaten all the farina, it spins itself 
a case of silk within the now hollow grain, and changes 
to n pupa in November.* 

Two other caterpillars of a different family, the honey- 
comb moth (Galleria cercana^ Fa hr.), and the honey 
moth (G. alvearin^ Fahr.), the first having square, and 
the second rounded wings, f do very considerable da- 
mage to the hives of bees. The moths of both, accord- 
ing to Rfiaumur, appear about the end of June or be- 
ginning of July ; and when in danger they run rather 
than flv, gliding with such celerity that they can easily 
elude the vigilance of the bees, which, indeed, if we nia^ 
trust Sw'aminerdam, never attack them, nor prevent their 
entrance into the hives, unless they chance to brush 
against them in their passage. But Reaumur actually 
saw the bees pursue one, though without success. It 
becomes easy for a moth, at all events, to lay eggs among 
the combs ; or, as Keys says, at the entrance of the hivd: 
this WTitcr adds, “ she spins a close and strong web to 
defend the young;” J wdncli is impossible, as no insect, 
subsequent to its larva state, can spin. 

The caterpillar of the first species, “ wherever it 
passes,” says Swamnierdain, “gnaws round holes through 
the waxen cells, one caterpillar sometimes breaking open 
and destroying fifty or sixty cells. Wherever it ])cne- 
trates it afwavs fabricates a hollow' tubulated web, in 
w'hicb^ as a rabbit in its burrow, it can very swiftly pass 
from one part to another, and speedily run back again. 
It fills the whole comb with such webs, and turns itself 
in them every way into various bendings and windings ; 
so that the bees are not only perplexed and disturbed in' 
their work, but they frequently entangle themselves by 
the clawrs and hairs of their tegs in those w’cbs, and the 
whole hive is destroycil.” 

The other species he accuses of being not only de- 
structive to the w'ax, but to the bees themselves. “ 1 

* Rdaumur, vol. ii. p. 480, fte, 
j Stephens's Catalogue, vol. il. p. 213. 

I Keys, Treatise on Bees, p. 178, edit. 1814. ^ 




TiansfornaaHon’f of thn honoycoml) moths, n a a, Gallen'os of th« 
cell-boring caterpillar ; 6, the female ; the male moth (f/of/rrm aha- 
aria) ; dd dd^ galleries of the wax eating caterpillar, a, seen at the en- 
trance; /, the same exposed; ns cocoon; /i, the moth {(talleriu 
cereana). 


saw one of these little caterpillars,” he says, whilst it 
was still small, and was breaking the cells in which the 
pupa of the bees lie, and eating the wax there, cover 
up these ])U]ras with its excrements, so that they could 
scarcely be known.” lie adds with great na'ivctfi, I 
have learned these matters much against my inclination, 
and have been full of wrath against the insect for thus 
defiling and killing some bee pupae which 1 had designed 
to ol)servc in their changes.”* 

M. Bazin, a friend of Il6aumur’s, discovered the cater- 
pillar of a moth of this order feeding on chocolate, of 
which it seemed* very choice, always preferring that 


* Swammerdani, vol. i. p. 225. 
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which had the finest flavour. The moth is sometimes 
produced in September, and sometimes in the beginning 
of the following summer. It is probable that, like the 
cheese-fly, it might, in default of chocolate, select some 
other aliment.”' 

Gbubs. 

Wj 2 frequently hear farmers and gardeners complaining 
that their protluoc is destroyed by “Me grub;” they 
might with equal propriety accuse bird” when 

their rij)e seeds are devoured by sparrows, chaffinches, 
linnets, and other sc(id-oaters. Instead of one sort of 
gnib, as the expression seems to indicate, w'C are far 
under the mark in reckoning a thousand species indige- 
nous to Britain, each peculiar in its food and its manners. 
We shall, however, adhere as nearly as possible to the 
terms in common use ; but as the larvae of the crane-flies 
( Ttpulidrc^ Leach), being without legs, cannot be accu* 
ratcly ranked with the legged grubs of beetles, we shall 
consider them as maggots, though they are usually termed 
grubs by the fanners. 

The most destructive, jicrhaps, of the creatures usually 
called grubs, are the larvae of the may-bug or cockchafer 
(^Melolontfia vulgaris) , but too w'cll known, particularly 
in the southern and midland districts of England, as well 
as in Ireland, where the grub is called the Connaught 
worm but fortunately not abundant in the north. We 
only once met with the cockchafer in Scotland^ at Som, 
in Ayrshire. (J. R.) . Even in the perfect state, this 
insect is not a little destructive to the leaves of both 
forest and fruit trees. In 1823, we rememl^er to have 
observed almost all the trees about Dulwich and Cam- 
berwell defoliated by them ; and Salisbury says, the leaves 
of the oaks in Richmond Park were so eaten by them, 
that scarcely an entire leaf was left. But it is in thi^r 
previous larva state that they arc most destructive, as we 
shall see by tracing their history. ^ 

* Reaumur, vol. iii. p. 277. 
t Bingley, Aiiim. Biog. vol. iii. p. 230. 
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The mother cockchafer, when about to lay her eggs, 
digs into the earth of alncadowor corn-field to the depth 
of a span, and deposits them in a cluster at the bottom of 
the excavation. Rbscl, in order to watch their proceed- 
ings, put sonic females into glasses half-filled with earth, 
covered with a tuft of grass and a piece of thin muslin. 
In a fortnight, he found some hundreds of eggs depo- 
sited, of an oval shape and a ])a1c yellow colour. . Placing 
the glass in a cellar, the eggs were hatched tow'ards 
autumn, and the grubs increased remarkably in size. In 
the following May they fed so voraciously that they re- 
quired a fresh turf every second day ; and even this 
proving too scanty provender, ho sow'cd in several gar- 
den pots a crop of jieas, lentils, and salad, and when the 
plants came up he put a pair of grubs in each pot ; and 
in this manner he fed them through the second and third 
years. During this period, they cast their skins three 
or four times, going for this purfiosc deeper into the 
earth, and burroiinng out a hole where they might effect 
their change undisturbed; and they do the same in 
winter, during which they become torpid and do not 
eat. 

When the grub changes into a pupa, in the tliird 
autumn after it is hatched, it dip a similar burrow about 
a yard dee|i^ ; and when kept m a pot, and prevented 
from going de^ enough, it shows great uneasiness and 
often dies. The perfect beetle comes forth from the 
pupa in January or February ; but it is then as soft as it 
was whilst still a grub, and does qot acquire its hardness 
and colour for ten or twelve days, nor does it venture 
above ground before May, on the fourth year from the 
time of its hatching. At this time, the beetles may’ be 
observed issuing from their holes in the, evening, and 
dashing themselves about in the air as if blind. 

During the three summers then of their existence in 
the grub state, these insects do immense injury, burrowing 
between the turfjnd the soil, and devouring the roots of 
grass and other plants ; so that the turf mav easily bo 
rolled off, as if cut by a turfing spade, while the soil 
underneath for an inch or more is turnea into soft mould 



Transformations of the cockchafer {MeUl mtha rulgaris\ a, Newly 
hatched larvsD. larva, one year old. e, the same larva at the second 
year of its growth, d, the same three years old. e, section of a bank 
of earth, containing tho chrysalis of the fojirth year, f, the chafer flrat 
emerging firom tlie earth. the perfect chafer in a sitting posture. //i 
the same flying. 

like the bctl of a ffarJen. Mr. Anderson, of Norwich, 
mentions having seen a whole field of fine fiourishing 
grass so undermined by these ^rubs, that in a few weeks 
it became as diy, brittle, and withered as hay,* Bingley 
also tells us that about sixty ycai’s wgo, a farm near 

* Philosopli. Trans, xlir. 579. 
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Norwich was so infested with cockchafers, that the farmer 
and his servants affirmed they gathered eighty bushels of 
them ; and tlio grubs had done so much injury, that the 
court of tlie city, in compassion to the poor fellow’s mis- 
fortune, allowed him twenty-five pounds.” * In the year 
1785, a fanner, near Blois, in France, employed a num- 
ber of children and poor persons to destroy the cock- 
chafers at the rate of two liards a hundred, and in a few 
days they collected fourteen thousand. f 

“ I remember,” says Salisbury, “seeing, in a nursery 
near Bagshot, several acres of young forest trees, parti- 
cularly larch, the roots of which were completely de- 
stroyed by it, so much so that not a single tree was left 
alive.” t We arc doubtful, however, whether this was 
the grub of the cockcliafer, and think it more likely to 
have been that of the green rose-beetle (^Cetonia aurata)^ 
wdiich feeds on the roots of trees. 

The grub of an allied genus, the midsummer chafer 
(Zantlmimia solstitialis^ Leach), has for the last two 
years been abundant on Lewisham Hill, Blackhcath, 
doing considerable injury to herbage and mrden plants. ’ 
This beetle may be known from being snudlcr and paler 
than the cockchafer, and from its not appearing before 
midsummer. The grub is very similar. 

The best w'ay of preventing the ravages of these in- 
sects would be to employ children to collect the perfect 
insects when they first appqgr, before they lay their 
eggs ; but when a field is once overrun with the larva, 
nothing can be done with it, except {Kiring and burning 
the surface, or ploughing it up, and turning in a flock of 
ducks or other poultry, or a drove of pigs, wdiich arc said 
to eat these grubs, and to fatten on the fare. Drenching 
the field with stable urinc§ by means of reservoir-carts, 
like those used for watering roads, would, if sufficiently 
done, both kill the grubs and beneficially manure the 
land. 


* Anim. Blog. iii. 233. 

t Anderson's Recr. in Agricult, iii. 420, Hiiit^, 7i, 
§ See the Hurleian Dairy System, p. 222. 
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The gnib calh^l the wire-worn^ though not very appro- 
priately, is the larva of one of* the spring or click beetles 
(Hemirhipiis iineatus, and H. obscuruSj Latreille), 
known by their long flattish body, and their power of 
springing with a clicking sound out of the hand w’hcn 
caught. In some works on agriculture, the larva of a com- 
mon crane-fly (TIjfmla ohracen or T. crocntn) is called the 
wire-worm, — wo suppose by mistake.’*' The grubs of the 
click-boot los, just alluded to, are said by Bierscandcrf 
and by !Mr. Paul of iStarston, Norfolk, J who watched 
their transformations, to continue five years before pro- 
ducing the perfect insect. During this lime the grub 
feeds chiefly on the roots of wheat, rye, oats, barley, and 
grass ; but seems also sometimes to attack the larger rpots 
of potatoes, caiTots, and salads. Its ravages arc often so 
extensive as to cut off entire crops of grain. It appears 
to be most j^arti.d to land newly broken up ; and has not 
been found so abundant in meadows and pastures, unless 
in fields recently laid down with grass. “The wire- 
worm,” says Spence, “ is particularly destructive for a 
few’ years in gardens recently converted from pasture 
ground. In the botanic garden at Hull, thus circum- 
stanced, a great jiroportion of the annuals sown in 1813 
were destroyed by it. A very simple and cfl'ectual re- 
medy, in such Cases, was mentioned to me by Sir Joseph 
Banks, lie recommended that slices of potatoes, stuck 
upon skewers, should be buried near the seeds sown, 
examined every day, and the wire-worms, which collect 
upon them in great numbers, destroyed.” § 

The wire-worm is long, slender, and very tougli and 
hard ; but otherw ise if has no resemblance to wire, being 
whitish ill colour, of a flattish form, and jointed or ringed. 
Its breathing spiracles, two in number, are on the back 
of its Inst ring. 

An insect of this family (Elater nociilucus, Lrvv.) is 
exceedingly destructive, in the West Indies, to the sugur- 

* See Loudon *8 Eiicycl. of Agricult. §. 6921. 
f Act. Holm. 1779, p. 284. I Kirby and Spence, i. 182. 

Iiitr. i. 182-3. 
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cane ; the grub, according <o llmubohit and Bonplaiul, 
feeding on its ix)ots an<l killing the plants.” * 

Instances are by no means rare, Iiovvover, of insects 
being accused of depredations of which they arc not 
guilty, from the mere circuinsfance of their bc'ing found 
in abundance where ravages have Ixioii connnittod by 
others that have naturally disappeared. It is not iin- 

E robablc that this was the case with a grub of some 
eetle (Staj^hylmuhe ?) mentioned by Mr. VVallbrd, and 
mistaken by him I’or the wire-worm. Out of fifty acres 
of wheat sown in 1802, ten had been destroyed in Octo- 
ber by this grub eating into the centre of the young stem 
an inch below the surface and killing the plant.f It 
seems still more prolmble that the grub of a native 
beetle (Zahtis (fibimsy Stephens), which has been 
found in considerable numbers neat;V^'ortbing, Brighton, 
Hastings, a id Cambridge, has l>een unjustly blamed 
as a destroyer of corn ; though wo have the respectable 
authority of Gcrmar, who, with other members of the 
society of Natural History of Halle, imagined he had 
ascertained the fact. In the spring of 1813, about tw*o 
hundred and thirty acres of young wheat are said to have 
been destroyed by it ; and it is farther su])posed to bo 

* G6og. des Planfos, 13G. 
f LiiJii. Trans, ix. 136-(>1. 
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the same insect which caused great destruction in Italy in 
1776 . This grub is said to take |)robal)ly three years in 
coming to a beetle, in which state it is alleged to clamber 
up the stems at night to get at the corn. It is important 
to remark, that along with these grubs were found those 
of a chafer {Mrlolontha rvficornis, Fa hr.), in the pro- 
jmrtion of about a fourth.* 



a, Zubrus {j'iMus; Mclolontha ruricorni'?. 


To this account Mr. Stephens a])pcnds the shrewdy 
(picstions — ** May not these herbivorous larvae [of the 
chafer] liave Ikjcii the princi]>al cause of mischief to the 
wheat, while tho.se of the Zabnts raflier contributed to 
lessen their numbeffe than to destroy the corn ? And is 
it not probable that the perfect insects ascend the corn 
for the i)urj)Ose of devouring the insect parasites thereon ? 
This is a subject,” he justly adds, “ that requires inves- 
tigation, as it is highly inq>ortunt, for the interests of the 
agriculturists in those districts where the insect abounds, 
that the question should be thoroughly set at rest ; be- 
cause, should the Zabri depart from the habits of the 
group to which they belong, and become herbivorous 
instead of carnivorous, their destruction would be de- 
sirable ; while, on the contrary, if tl.ey destroy the de- 
vourers of our produce their preservation should be 
attempted.” f 

« Germar, Mag. dcr EiitomoL, i. 1*10; and Kirby and 
Spence, i. 109. 

t Stephens, Illustrations, i. Mandib. pp. 4 atul I iO. 
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W c have little doubt that Mr. Stephens is right, and 
Gcrniar wrong ; but it ^\ouhl ho improper to deride the 
question by analogy unsupported by direct experiment. 
One thing is certain, that both this family ( HarpalidtPy 
MacLeay) and tlie whole section (Adephaga^ Clair- 
ville) are not herbivorous, but carnivorous.^ Similar 
eiTors will come under our notice, as we ])roceed, not 
more dolbnsible than that of* the old soldier causing cater- 
pillars in Trance. 

Even when agricultural produce escapes b(‘ing de- 
voured at the root, or the young shoots eaten up, the 
seeds are often made the prey of* i he grubs of beetles and 
wee\ils. Among the first, the gnawing beetles 
chiiltr. Leach) are very destructive. In North Ame- 
rica, the pea-beetle {Bruchm Piai, Linn.) commits such 
exttMisiv(» d<»predations on pulse, that in some districts 
the sowing of peas has been abandoned as useless. Kahn, 
the 8we<lish traveller, having witnessed these depreda- 
tions in America, became quite alarmed when he disco- 
vered the insect among some peas he had brought to 
Sweden, lest he should Ik? the means of introducing so 
formidable a pcst.f II is fears seem to us to have been 
in a great measure groundless ; for, probably, the insect 
may be indigenous to Sweden, as it iikto Britain, though 
from cireuinstances of climate, and other causes, it is 
seldom produced in such numbers with us as to occasion 
extensive damage. It may have been the same or an 
allied species of grub mentioned by Ainoroux us having 
spread an alarm in France in 1780, when the old fancy 
of its being |K)isoiious induced the public authorities to 
prohibit ])eas from being sold in the markets.]; The in- 
sect most destructive to oiir |)cas is the ))ulse-bcotlo 
(^Bmchm granaiius^ Linn.), which sometimes lays an 
egg on every pea in a pod, which the grub, when 
hatched, destroys. In the same way, clover-seed is 

S('e an illustration in vol. i. p. 190. 

•f Kalin's Travels, vol. i. p. 173. 

\ Amoroux, inseefes ^'’erilmeux, 288. Kirby and Spence, 
i. 177. 
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often attacked by two or mow species of small weevil 
(Apion^ IIekbst), known by the yellow colour of their 
thighs or their feet ; anti when the farmer expects to 
reap considerable profit, he finds nothing but empty 
husks. 

We have mentioned the ravages committed in grana- 
ries by the catcTjullars of small moths ; but these arc 
rivalled in the work of destruction by several species of 
grubs. One of tlu'se grubs is called by the French ca- 
delle (Troffositamaw'iianiatf Olivier), and is rojiorted 
to have done more damage to housed grain than any 
other insect.* The pest of the granaries, w hich is but 
too w’cll known in this country, is the grain weevil (Ca- 
landra ijranaria^ Clairvillk), the same, probably, 
which is mentioned by Virgil, 

Populatque iiigeiitcm farris acervum 
CurcuHo. Geof'ff. i. 87. 

Tlie high stacks of com 
Are wasteil by the weevil. Trapp, 

Kirby and Spence calculate that a single jiair of wee- 
vils may produce in one season GOOO descendants ; and 
they were told by an extensive brew'cr that he had col- 
lected and destroyed them by bushels,! — meaning, no 
doubt, insects and damaged grain together. 

Another beetle grub, jiopularly culled the mcal-w'orm, 
the larva of Tenvbrio mvlitvr^ which lives in that 



Com weevil (Calandra granaria)t magniUrd. 


* Olivier, ii, 19. 


t'Xn'r. \173, 
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state two years, docs no little damage to flour, as well as 
to broad, cakes, biscuit, and similar articles. Accounts 
arc also given of the ravages committed by the giiibs of 
other beetles, of several species apparentl}^ not well as- 
certained, uj)on ditferent sorts of provisions, such as 
bacon, ham, dried tongues, ship-biscuit, &c. S{)arnnaii 
tells us that he has witnessed the ground peas on ship- 
board so infested with these grubs, that they were seen 
in every spoonful of the soup. In the ease of soup, or 
of other food which has been cx{)Osed to heat, tlie only 
inconvenience is the disgust which must ensue ; but, un- 
fortunately, there may sometimes occur circumstances of 
a more serious nature, — from cither the eggs or the in- 
sects themselves being incautiously swallowed alive. We 
do not wish, however, to create, so much as to allay, the 
fears entertained by those who arc unacquainted with 
the habits of insects ; and nothing we arc pci*suaded will 
do this more effectually than a statement of facts well 
ascertained. “Several people,** says the Abb6 de la 
Pluche, “ never eat fruit because they believe that spiders 
and other insects scatter their eggs upon it at random ;*** 
but even if this were so, as it is not, it would be impos- 
sible for the young, should they be hatched in the sto- 
mach, to live there for an instant. The possible cases 
in which this may occur w'C shall now briefly notice ; 
they arc fortunately very rare. 

The gnib of the nut weevil (Balaninus Nucum, Ger- 
mab) might, perhaps, by rare accident, get into the 
stomach, either of man or of the c|uadrupeds which 
feed on nuts ; but as it is by no means so tenacious of 
life as the grub of the churchyard-beetle (Blaps tnor- 
tisaga) it is unlikely that it would produce any con- 
sideraolc disorder. The w'cevil in question, like the 
rest of its congeners, is furnished with an instrument for 
depositing its eggs considerably different from those of 
the ichneumons and saw-flies. For this purpose the 
weevil makes use of its long homy beak {Mostrum) to 


* Spectacle de la Nature, i. 65. 
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drill a hole in filberts and hazel-nuts, \rhilc in their 
voiing and soft state, about the beginning of August. 
The inotlicr weevil may then be seen cagcriv running 
over the bushes, and it would appear that she always 
i*cjects the nuts in which one of her neighbours may have 
previously laid an egg ; at least we never find two grubs 
in the same nut. The egg w'hieh is thus thrust into the 
young nut, is of a brow'n colour, and is hatched in about 
a fortnight, the gmb feeding on the interior of the shell 
as well as the soft pulp, till the one becomes too hard 
and the other too dry to be nutritive. Tt is remarkable 
that, during this period, he takes care not to injure the 
kenud, but {icrniits it to rijien before he attacks it. Had 
he done this prematurely, he would have ultimately been 
.starved, as he has not the power of perforating anotlicr 
nut when the first is consumed. It is said also that he 
i.s very careful to preserve the original hole made by the 
liiother, by gnaw'ing around its inner edges, in order to 
facilitate his exit,* which he eficcts when the nut falls 
to the ground in September or October. The hole 
found in the nut ap[Kws much too small to have admitted 
of its passage ; but from being very soft it no doubt 
stretches itself out for the puqxisc, using its short claw^s 
as instruments of motion. 

llbsel, in order to observe the transformation of these 
nut grubs, put a number of them, at the coniinenccmQnt 
of winter, into glasses half filled with earthy covered 
with green turf. All of them dug directly down into 
the earth, remained there all the winter, and did not 
change into pupm till the following June ; the perfect 
weevils appeared from the Ist till about the 20th of 
August, but still kept under ground for the fii'st week 
after their change. 

“ During the autumn,” says Salisbury, “ iVo fre- 
quently observe a small red weevil busily employed in tra- 
versing the branches of aj>ple-tree8, on which it lays its 
eggs by perforating the bloom buds. In the spring 
these hatch, and the grubs feed on the petals of the 

* Bingley, Animal Biography, vol. iii., p. 251. 
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Nut and apple-tree beetles. A, a branch of the filbert -tree, ai egg 
hole in the nut; 6, exit hole of the grub 1), th(» larva of the nut 
beetle. C, the same in the pupa state. D, female beetle. E, male 
beetle, c, the beetle that destroys the bloom- bud of the applc*tree; 
a, the same in the larva state ; 0, the chrysalis of the same. 


flowers, drawing up the whole flower into a cluster by 
means of their web. The bloom thus becomes de- 
.stroyed, and the grub falls to the ground, where it lays 
itself up in the chrysalide state; and in the autumn 
aftcrw'ards we find the weevil renewed, which again per- 
forates the buds, and caifscs a similar destruction in the 
following spring. Mr. Knight, in his treatise on the 
apple, mentions a beetle which commits great destruction 
on the apple-trees in Herefordshire ; but I do not think 
it the same as the one 1 have described above, and which 
is very common in the gardens near London.”* Salis- 
bury’s weevil is probably the Andionomus Pomorum of 
Gcrmar ; and Knight’s, his Polydrusus Maiu Another 
w-eevil (Rhynchites Bacchus, Uebbst), one of our most 
splendid but not very common native insects, bores into 
the stone of the cherry, &c., while it is young and soft, 
and deposits an egg there, as the nut weevil docs in the 
nut. 


Salisbury’s Hbts on Orchards, p. 92. 
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Perhaps the most voracious grub on record is that of a 
Large and beautiful beetle {Calosoma sycophanta, We- 
bkb), which is rare in Britain. It is sometimes found 
ill the nests of the proccssionary and otlier gregarious 
caterpillars, so gorged with those it has devoured that it 
can scarcely move without b^irsting. Not con ten teal 
with this prey alone, however, the younger grubs are 
said “ often to take advantage of the helpless inactivity 
into which the gluttony of their maturcr comrades has 
thrown them, and from mere wantonness, it should seem, 
when in no need of other food, pierce and devour 
them.”* It is a familiar occurrence to those w'ho breed 
insects to find caterpillars, whose natural food is leaves, 
devouring others in the same nurse-box ; and without any 
apparent discrimination whether these are the progeny 
of their own mother, or of a different species. f (J.R.) 

We have frequently observed a very remarkable in- 
stinct in the grubs of a species of beetle (^Scolytus efe- 
stnictorj Geoitroy), which lives under the dead bark 
of trees. The mother insect, as is usual wdth beetles, 
deposits her eggs in a patch or cluster in a chink or hole 
in the bark ; and w^hen the brood is hatched^ they begin 
feeding on the bark which had formed their cradle. 
There is, of course, nothing w onderful in their eating the 
food selected by their mother ; but it appears that, like 
the caterpillars of the clothes moth, and the tent insects, 
they cannot feed except under cover. They dig, there- 
fore, long tubular galleries between the bark^and the 
W'ood ; and, in order not to interfere with the rum of 
their brethren, they branch off from the place of hatch- 
ing like rays from the centre of a circle : though these 
are not always in a right line, yet, however near they 
may approach to the contiguous ones, none of them ever 
break into each other’s premises. 'We cUnnot but ad- 
mire the remarkable instinct implanted in these grubfi 
by their Creator ; which guides them thus in lines di- 
verging farthet and farther as they increase in i^se, so 

• Kirby and Spence, vol. i. p. 277. 

t See also De Geer, i. 5J3, &c,, and Kcaumuri ii. 413. 
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13ark mined in rays by beetle-grubs. 


that they arc prevented from interforing with the com- 
forts of one another. 

The various instances of voracity which we have thus 
described sfnk into insignificance when compared with 
the terrible devastation produced by the larvae of the 
locust (Zocusta migratoria^ Leacij), — the scourge of 
Oriental countries. ** A 6i*e devoureth before’ them,” 
says the Prophet Joel, “ and behind them a iame burn- 
eth : the land is as the garden of Eden before them, and 
behind them a desolate wilderness ; yea, and nothing 
shall escape them. The sobnd of their wings is as the 
sound of chariots, of many iioi-scs running to battle ; on 
the tops of mountains shall they leap, like the noise of a 
flame ef Are that devoureth the stubble, as a strong 
people set in battle array. Before their faces, the people 
shall be much pained, all faces shall gather blackness. 
They shall run like mighty men ; they shall climb the 
wall like men of war f and they shall march every one in 
his W'ays, and they shall not break their ranks ; neither 
shall one thrust another.”* 

* Juel ii. 2j 
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The intelligent traveller, Dr. Shaw, was an eye-wit- 
ness of their devastations in Barbary in 1724, where 
they first appeared about the end of March, their num- 
bers increasing so much in the beginning of April as 
literally to darken the sun ; but by the middle of May 
they began to disappear, retiring into the Mettijiah and 
other ' adjacent jdains to deposit their eggs. These 
W’ere no sooner hatched in. June,” he continues, “than 
each of the broods collected itself into a compact body, 
of a furlong or more in square ; and marching ailtervv’ards 
directly forwards toward the sea, they let nothing escape 
them, — they kept their ranks like men of war ; climbing 
over, as they advanced, every tree or wall that was in 
their way ; nay, they Entered into our very houses and 
bed-chambers, like so many thieves. The inhabitants, 
to stop their progress, formed trenches all over their fields 
and gardens, which thev filled with water. Some placed 
large quantities of heath, stumble, and other combustible 
matter, in rows, and set them on fire on the approach of 
the locusts; but this was all to no purpose, for the 
trenches were quickly filled up, and the fires put out, by 
immense swarms that succeeded each other. 

“ A day or two after one of these hordes was in mo- 
tion, others were already hatched to march and glean 
after them. Having lived near a month in this manner, 
they arrived at their full groM th, and threw off their 
nympha state by casting their outward skin. To pre- 
ware themselves for this change, they clun^ by their 
fiinder feet to some bush, twig, or corner of a stone ; and 
immediately, by using an undulating motion, their heads 
would first break out, and then the rest, of their bodies. 
The whole transformation was performed in seven or 
eight minutes ; after which they lay for a small tiina in a 
torpid, and, seemingly, in a languishing condition but 
as soon os the sun and the air had hai:dcned theiii* firings 
by drying up the moisture that remainej^ upon' them after 
casting their sloughs, they resumed their former voracity, 
with an addition of strength and agility. Yet t|^y con- 
tinued not long in this state before they were entirely 
dispersed,” • 

• Shaw's Travels, p. 2S7. 
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It IS difficult to form an adequate conception of the 
swarms of locusts which, in 1797, invaded the interior of 
southern Africa, as recorded by Mr. Barrow. In the 
part of the country where he was, the whole suifacc of 
the ground, for an area of nearly two thousand square 
miles, might literally be said to be covered with them. 
The water of a very wide river w’as scarcely visible, on 
account of the dead carcases of locusts that floated on 
the surface, drowned in the attempt to come at the reeds 
that grew in it. They had devoured every bihde of 
grass, and every green herb, except the reeds. But they 
are not precisely without a choice in their food. When 
they attack a field of corn just come into ear, they first, 
according to Mr. Barrow, moun! to the summit arid pick 
out every grain before they touch the leaves and stem, 
keeping the while constantly in motion, with the same 
intent of destruction always in view. When the larv®, 
which are much more voracious than the perfect insects, 
are on a march during the day, it is utterly impossible to 
turn the direction of the troop, and this seems usually to 
correspond with that of the wind. Towards the setting 
of the sun the march is discontinued, when the troop di- 
vides into companies that surround the small shrubs, or 
tufts of gi'ass, or ant-hills, in such thick patches, that 
they appear like so many swarms of bees ; and in this 
manner they rest till day-light. At these times it is that 
the farmers have any chance of destroying them; this 
they sometimes effiset bv driving among them a flock of 
two or three thousand sheep, by whose restlessness great 
num'bers of them are trample to death. The year 1797 
was the third of their continuance in Sneuwberg ; and 
their increase had been more than a million-fold from 
year to year.* . 

This district, however, had been entirely free from 
them for ten years intending their visit in 1794. Their 
formcc exit was singular : all the full-grown insects were 
driven into the sea by a tempestuous north-west wind, 
and were afterwards cast up pn the beach, where they 
formed a bank of three or four feet high, and extending 
to a distance of nearly fifty miles. When this mass be- 
came putrid, and the wind was at south-east,, the stench 
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was sensibly felt in several parts of Sneuwberg, although 
distant at least a hundred and fifty miles. 

Pallas gives a more detailed account of the daily pro- 
ceedings of the larvae of the Italian locust {Jjoemta 
ItaUca^ Lbach). “ In serene weather,” he tells usj 
the locusts are in full motion in the morning, imme- 
diately after the evaporation of the dew ; and if no dew 
has fallen, they appear as soon as the sun imparts his 
genial warmth. At first, some are seen running about 
like messengers among the reposing swarms, which are 
lying partly compressed upon the ground at the side of 
small eminences, and partly attached to tall plants and 
shrubs. Shortly after the whole body begins to move 
forward in one direction, and with litdc deviation. 
They resemble a swarm of ants, all taking the same 
course, at small distances, but without touching each 
other : they uniformly travel towards a certain region as 
fast as a fly can run, and without leaping, unless pursued ; 
in which case, indeed, they disperse, but soon collect 
again and follow their former route. In this manner 
they advance from morning to evening without halting, 
frequently at the rate of a hundred fathoms and upwards 
in the course of a day. Although they prefer marching 
along high roads, foot-mths, or open tracts, yet, w'hen 
their progress is opposed by bushes, hedges, and ditches, 
they penetrate through them : their way can only be im- 
peded by the w’aters of brooks or canals, as they are 
apparently tcriified at eveiy kind of moisturei Often, 
however, they endeavour to gain the opposite bank, with 
the aid of overhanging boughs; and, if the stalks" of 
plants or shrubs be lani acress the water, they pass in 
close columns over these temporary bridges, on which 
they even seem to rest, and enjoy the refreshing coolness. 
Towards sun-set, the whole swarm gradually collect in 
parties, and creep up the plants, or encamp- on slight 
eniinendcs. On cold, cloudy, or rainy days, they do not 
travel. As soon as they acquire wings, they progres- 
sively disperse, but still fly about in large swaiins;f’t' ■* 

• Barrow's Travels in South AlHcSt p; 257. ■ 

t Travels in Ruflsiayii. 492^9; 
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When Captains Irby and Mangles were travelling 
round the southern extremity of the Dead Sea, in the 
end of May, they had jm opportunity of observing these 
insect depredators. “ In tne moniiiig,” say they, “ we 
quitted Shobek. On our way we passed a swarm of 
locusts that were resting themselves in a gully ; they 
were in sutlicient numbers to alter apparently the colour 
of the rock on which they had alighted, and to make a 
sort of crackling noise while eating, which we heard be- 
fore we reached them. Volney compares it to the fo- 
raging of an army. Our conductors told us they w ore 
on their, way to Gaza, and that they pass almost 
annually.”* 

Even our own island has been alarmed hy the appear- 
ance of locusts, a considerable number having visited us 
in 1748 ; but th^ happily perished without propagating. 
Other parts of Europe have not been so fortunate. In 
1660 a cloud of locusts were seen to enter Russia in three 
different places ; and they afterwards spread themselves 
over Poland and Lithuania in such astonishing multitudes, 
that the air was darkened, and the earth covered with 
their numbers. In some places they w'crc seen lying 
dead, heaped upon each other to the depth of four feet ; 
in others they covered the surface of the ground like a 
black cloth : the trees bent with their weight, and the 
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* Irby and Mangles* Travels in Kgynt and Syria, n. 1 13. 
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tlamage the country sustained exceeded comjnitatibn.* 
They have frequently come also from Africa into Italy 
and Spain. In the year 691 an infinite army of locusts,^ 
of a size unusually largo, ravaged a considerable part ot‘ 
Italy, and being at last cast into the sea (^as seems for 
the most part to be their fate), a pestilence, it is alleged^ 
arose from their stench, which carried off nearly a mil- 
lion of men and beasts. In the Venetian territory, like- 
wise, in 1478, more than 30,000 persons are said to have 
jicrished in a famine chiefly occasioned by the depre- 
ciations of locusts.f 

Maggots. 

Adhering to the distinction of terming those larvm 
which arc destitute of feet, maggots, we shall notice here 
a very destructive one, which is sometimes jx>pularly 
called the grub, and sometimes confounded with the wire- 
worm. J We allude to the larvaei of one or two common 
ipccics of crane-flies (Tipulidee), well known by the 
provincial names bf fUther-long-legs, Jenny-spinners,, 
'and tailors. These insects are so common in some mea- 
dows, that, being very shy and fearful of danger, they 
rise in swarms at every step — some of them flving 
high, others only skipping over the grass, and others 
running and using their long legs as the inhabitants of 
ni^hy countries use stilts, and employing their wings 
like the ostrich to aid their limbs. 

These dies deposit their eggs in the earth ; ^sometimes 
in grass-fields or moist meadows, and sometimes in the , 
tilled ground of gardens and farms. For'tbis' pmrpose 
the female is provided with an ovippsitor wej|l: a(hipt(xl ta 
the operation, consisting of a sort of pim^^g^fhreeps of 
a horny consistence, afid sharp at theupip^|^<^ 'Jly pres-> 
sure, as Rdaumur says, the eggs may *oe from 

this in the same w'ay as the stone can be 
out of a ripe cherry, as in the following figui^. 

• Biiigley, Anim. Siog. iii. 280. 
t Mouffet, Theatr. Insect. 123. . 

} See Stickiiey*8 Observ. on the Grul^ 8vcn. BglZ) ISOO. 
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Oyipositor and eggs of tbe crinO'fly (TYf v/a). 

The cg'gs are exccedingiv small and black, like grains 
of 'raipowder, and each &male lays a good many him- 
dr^s. The nosition which she assumes ap^rs some- 
what awkwara, for she raises herself perpendicularly on 
her two hind-legs, using her ovipositor as a point of sup- 
port, and resting with her fore-legs upon the contiguous 
h^rage. She then thrusts her ovipositor into the ground 
aa&r ^ the first ring of her body, and leaves one or more 
eg^ in the hole ; and next moves onwards to another 
pISse, bttt without bringing herself into a horizontid po- 
sitbti. 'The mag^t, when hatch^ from the egg, im- 
mediately attacks tiie roots of the grass and other herb- 
age- it finds nearest to4t; and of course the por- 
tion pf'^pUnt above ground withers for ladt of 

this family which seem to do most 
fnjuif ^.Jbose of^T^ptda oleracea and T. comicina. In 
^ observed more than an acre of 
Bishop of Oxford’s garden at 
Bla(^heat& as.CTtirely, stripped, both of grass and cvery- 
< thing had been, pared off from the 

surface j the plahf ahtouched boihg the tiny bird-tare 
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( Omithopus perpusiUud). Qn dimng here to learn the 
cause, we found these larv8e>dh!Wy full-fed, and about 
to pass into pupps, after havhig 1^ nothing upon which 
they could sutraist. It was not a little remamble that 
they seemed to be altogether confined to this spot ; for we 
did not meet with a single foot of turf destroyed by them 
in any other prt of the heath, or in the adjacent fields. 
So very complete, however, was their destruction of the 
roots on the spot in question, that even now, at the dis- 
tance of two years, it is still visibly thinner of herbap" 
than the parts around it. (J. R.) 

Rdaumur gives a similar account of their ravages ; 
Poitou, where, in certain seasons, the grass of the lo 


moist meadows has been so parched up in. consequene 
as not to afibrd sufficient provender for the cattle. £ 
describes the soil in Poitou as a black peat mould ; and 
was 'the same in which we found them at Bhu;kheati 
with' this difierence, that the spot was elevated anddjf^ 
According to M. Rdaumur, also, their only food Ja tb 
sort of black mould, and not the roots of gramLaij 
herb^e, which he thinks are only loosened by' 
butrowing.* This view of the matter appears stfie^ 
corredrarated by tho fact that several species of ffie 
feed upon the mould in the holes of aecaying. trees, 
ticularly the larva of a very bofuitiful one (Ctenop^ 
ftceoeofata^ Mbigen^, which is very rare in Briteuu .1 
is proper to mentioD, however, that Mr. Sttckwjr*^ 
periments,t contrary to the conclusions of 
dioate that these larvae devour the roots' pf inj» 
Htewart says they feed on the roots of 
and grasses, and are thence destructive to.j^rd^U^I^^ 
' an4 meadow's. They prevailed in the 
Edinburgh, and other places in Scotland, m VM 
of 1800, when they lafd waste wh<fie 
other grain.” t , . ' . 

In many districts of Bngland these 
large proportion cf the wheat crop, 

* Reaumur, V. 12, Ac. 

t B!ein^ts,ii.,w/ 
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appear, when it had been sown on clover leys. ‘‘ In the 
rich district,” say Kirby and Spence, of Sunk Island, 
iii Holdemess, in the spring of 1813, hundreds of acres 
of pasture have been entirely destroyed by them, being 
rendered as completely brown as if they had suffered a 
three months* drought, and destitute of all vegetation 
except a few thistles, A square foot of the dead turf 
being dug up, 210 grubs were counted on it ; and, what 
furnishes a striking proof of the prolific powers of those 
insects, last year it w'as difficult to find a single one.*** 

It is worthy of remark that the mandibles of those do* 
structive creatures, which are claw-shaped and transverse, 
do not act against each other as is usual among insects, 
but against two other pieces w'hich are immoveable, con- 
vex, and toothed, — as if the under-jaw in quadrupeds 
were divided into two, and should act vertically on the 
two portions of the immoveable upper-jaw thrown in 
between them. 

The maggot of a minute fly of the same family, known 
by the name of the wheat-fly (Cecidomyia Tritici,, Kibbt 
and Spjekcb), is frequently productive of great damage 
in the crops of wheat. Its history ivas first investigated 
by Marsham, and subsequently by Kirby and Spence, 
and several other intelligent naturalists. The parent fly 
is very small, not unlike a midge (Culicoides punctata^ 
Latb.), of an orange colour, and wings rounded at.tjie 
tip, and fringed with hairs.f The female is fumisned 
with a retractile ovipositor, four times as long as tlie 
* body, and as fine as a hair, for depositing her eggs, 
which she does in the glumes pf the florets of the grain. 
The following account of its proceedings is given, by 
Mr. Shireff, an intelligent farmer of East Lothian^ 

.‘‘Wheat-flies,** he. says, ‘^were first observed here 
ibis season^.on. the evening of the 21stof June, and, 
from. tbe^.iVi^t. number secn^ it is probalfle a few of them 
. saiay in existence some days previous. The 
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€ggs were visible on the 28rd, .the larvoe On the 30th >>f 
that month, and tho pupie on the 29th of July. The 
flics were observed depositing eggs on the ^Stby and 
finally disappeared on the 30th July ; thus having ex* 
isted throughout a period of thirty-nine days. 

“ The flies were observed to frequent the wheat-plant, 
including the thick-rooted couch-grass ( IMticum repem). 
They generally reposed on the lower parts of tiie stems 
during the day, and became active about sunset, except 
when the wind was high. I have, however, seen them 
flying about on cloudy mornings, till seven o’clock ; and, 
upon one occasion, witnessed them depositing their eggs, 
in a shaded situation, at two in the afternoon. Their 
movements appear to be influenced by the rays of light, 
of which they seem impatient, being active when the sun 
is below or near the horizon : they frequent the most 
umbrageous part of the crop/ and shun tliat which is de- 
ficient in foliage. 

The flics almost invariably preferred the ears emerg- 
ing fih>m the vagina to those farther advanced, for de- 
positihg their eggs on ; and as one side only of the ear 
is exposed when the plant is in this stage of growth, the 
other side generally remained uninjured. The fly de- 
serted the fields as the crop advanc^ towards maturity, 
and were found longest on the spring-sown portion of 
the crop. It seemed to feed on the gum adheruig te the 
newly emerged ears ; and as there is a great diversity* in 
the time of sowing wheat in this neighbourhood, imd 
consequently of' the ears escaping from the vagiiia^ 1 
attribute the unusual ' length of time it has* existed' this 
season, to the supply of food thus gradutdiy funti^hed.^' 

“ The fly dep(«iis its eggs with much intensSty^' «hd 
may easily be taken when so employed; • ^bPpbn\ono 
occasion, I numbered thirty-fi;ve flics on aJsingle'ew ;>a«id, 
after Carrying it a ditftance of a quarter of e 
them still continued to deposit' eggSi ‘ J^Y^dnOfM* |hiie, 

I placed a fly, then laying, between the face and glass 
of my watch, where itdepMithd several eggs, although 
invarudily inteimipted by the revtfltflldn ‘df^be moment 
hand. 
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^ The eggs of the fly are generally found in clasterei 
Yinyhig in numl^r frcnn two to ten, upon the inner chaffy 
in which the furrowed side of the ^ain is embedded, 
and are also occasionally to be seen in the inteHor parts 
of the flower and chaif. The eggs are deposited by 
means of a long slender tube, and iixed with a glutinous 
substance possessed by the fly. A thread of glutinous 
matter frequently connects a cluster of eggs with the 
i^ie, whero the larvae seem to subsist on^ the pollen ; in 
one instance, fifteen eggs were numbered on suen a thread, 
several of which were suspended on the portion eatend'* 
ing between the cbaiF and the style. The ^ not enlj 
seems thus to provide a conveyance from,^e bii^ao this 
' style, but also food for their support, an^^ are 

prevented from leaving the style in coiwequence of being 

r med down by the glutinous^ matt# of the 4yrand 
pollen thereby detained for the use of the larvm, 
which otherwise would, in part, be carried out of the 
flumes by the espansion of the filaments,— hnown to 
mrmers by the term Ifloam, In the exertion of gummlag 
down the anthers, many of the flies are entangled ki the 
vascules of the corolla, and thus become a sacriflee tp 
their maternal affection. 

** The larvae are produced from the eggs in the course 
^ tight' or ten days : they are at first pexfciC%..j^^ 
fttrent^and assume a yellow colour a few days afiarvnifdi^. 
They travel not from one floret to anoth#, 
seven have been numbered in one. Occasionally thene 
>gpdifoiind m'the same^ floret larvae and w^grabi^iairhitii is 
genmally shrivelled, as if deprived sf lUNudshmeiit^ and 
titheagh 4h6.|K>ll6n may flmiitii the^lsn^ with AM in 
Ifce^fliSt mstiitipei, thev soon crowd. mmiiid the^lewerpart 
^'thHe^gernsea^ m tnmre, in all probability, miteist on 
)ttmatter.de&med toiiamfonBea sheapam.’*’* 
^irJhacdbm^iftelU^ Genie,* of Annat 

flnaid :ihat bYtim first of Augi^t 
wtlbe nfaggots^leaverthe ears, ana gosnto. the gmikd 
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, jOiiifntoatioa of A griiin of wheat, a, the heart of the grain, iStt» Murt 
the ioaeet. b, bag of the aeed. c, the root; d; TiWeu^' 
.•iawytti'- aetlriihettt ftrthe root, 0, feathers oonmihg th»» prt i B r 


fftinit iBch^wheve kiaprobabie^Cbif 

tie pupa staie."^' 

• It V Mtieraikif 'to team toat this deafnto^ve 'imaidM 
providaotiaRy ttrerented from nmMplyi^.^aOvmxNH^i^^ 
as it might omtartirMe do, by «t leaBt. two 
ichneumons, whioh deposit tfaeiroggs in the (m 

of'tbese (I^Kyriiu.imer^n^, Mgn.) 
md shining. The other (f^toi^asfer 
levidio black, with nsd am a blunt 
hareHbeen frequently miste^en tor the wheat-fly ;■ hut as 
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, . ^TraniifoiTnations of the wheat -fly ; a» the female Ay magnlAed ; 
larvie, natural size, feeding; c, one magniAed. 

it lias only two wings, while they have four^ fhe dietinc- 
tion is obvious. In order to observe the proceedings of 
the ichneumons, Kirby placed a number of the larvae of 
the wheat-fly on a sheet of w'hitc paper, and set a female 
ichneumon in the midst of them. She soon pounced 
upon her victim, and intensely vibmtifig her antennae^ 
and bending herself obliquely, plunged her ovipositor 
into the body of the larva, depositing in it a single egg. 
She then fiassed to a second, and proceeded in the same 
manner, depositing a single egg in each. Nay, when 
she examin^ one which she found had already been 
pricked, she always reacted it and passed to another.^ 
jVIr. Shireff repeated these experiments successfully, ex- 
cept that he saw an ichneumon twice prick the same 
in^gOt^ ^hich ** writhed in seeming;^ agony,” and 
yrifs ajga.in stung three times by the same fly.” - He adds, 

the earwig ^so destroys the larvse, three of which 1 
succe^lvely presented to an earwig, which devoured 
them Siiiiiicdiately,”t Mr. Gorrie des<Sribe8 these 
iieutdbhs 'aiS appearing in m^ads on the ontskle of thh 
'cdi;; hiid ikhpatiCnt of bright light; sheltering them* 
fives' ^e sun’s rays among the huskd; 

IhiAt ke Called the • Heiriah-fly,^d destructive" to 
wheat mm in America, belonged to the same faihily 
(ilfgsO^y with the, common house-fly I and Mr. Mark* 

• Li|m,^Tranf. lApriii/ ^ f £6iicron*t Mag. ut tupra^ 



wick, an intelligent naturalist, by a aeries of obaefvattos 
on a British 6y {Chlorcps puni^wmi ^ which 
attacks the stem^ of wheat, creat^'woiiUlt^mrm aittQiig 
agriculturists. Markwick’s fly is |l|^ a^rour^ of an 
inch in lengtli, with dark shouldeia striped with two 
yellow lines ; and the ' maggot is white. He planted 
roots of wheat containing larvue in' a small flower-pot, 
and covered them with gauze. Bach stem produced one 
of fl)ovc flies. The crop of w^heat attacked by this 
mag^t, though atflrst it appeared to fail, turned but 
well in consequence of numerous side shoots. It is only 
the early wheat sown in October that is afTocted by it.* 
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The devastation committed by the Hesaian-fly seems 
to have been first observed in 1776, and it waserroneoiisly 
supposed that the insect was conveyed among 6tT*aw by 
the Hessian troops from Germany. It was first noticed 
in the wheat fields of Long Island, from which it spread 
gradually at the rate of fifte^^n or twenty miles round ; 
and in 1789 it had advanced two hundred miles from its 
original station in Long Island. Other accounts state 
tiiat it did not travel more than seven miles annually, and 
did little serious damage before 1788. Their numbers 
seem almost incredible. The houses in the infested dis- 
tricts swarmed with, them to so great a degree, that 
every vessel was filled with them; five hundred were 
actu^ly counted on a glass tumbler which had been set 
down ior a few minutes with a little beer in it. They 
were observed crossing the Delaware river like a cloud ; 
and even mountains do not seem to interrupt their pro- 
gress.* We can well understand, therefore, that so 
formidable a ravs^er should have caused a very great 
alarm ; and even our own government was in fear lest 
the insect should be imported. The privy council, in- 
deed, sat day after day in deep consultation what mea- 
sures should be adopted to ward off the danger of a 
calamity more to be arcaded, as they well knew, than the 
plague or the pestilence. Expresses were sent off in all 
directions to the officers of the customs at the different 
outports respecting the examination ^of cargoes, -~de- 
sratches were written to the ambassadors in France, 
Austria, Prussia, and America, to gain information, — 
and so important altogether was the business deemed, 
that the mmutes of council, and the documents odleeted 
idl quarters, fill upwi^s of two hundred pages.! 

As in tne case of the English wheat«fly, the American 
Hessian-fly has a formidahjb enen^ in a minute four^ 
winged flyCCsrop^ron destructor ^ Sat), which deposits 
in , the larvm. - Wm if not for the Ceraphron^ 
ind^, liiir. Say is of ojpinion that the crops of whnat. 

Kilby ^d Spenpe,Yol. i< p. . 
f of Agrio*, vol. xi. 
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would be totally annihilated in the dUtricta where the 
Hessian-fly prevails.*^ 

Those who have, from popular assodations, been ac- 
customed to look with disgust at the little white larv^ 
common in cheese, well known under the natne of 
hoppers^ will be somewhat surprised to hear the illus- 
trious Swammerdam say, can take upon me to 
affirm that the limbs and other parts of this maggot are 
so uncommon and elegant, and contrived wdth so much 
art and design, that it is impossible not to acknowledge 
them to be the work of infinite powder and wisdom, fVom 
which nothing is hid, and to which nothing is impos- 
sible.” f But whoever will examine it with care, will 
And that Swammerdam has not ex^gerated the facts. 

The cheese-fly (Pionhila Casei, Fallen]) is very small 
and black, with wnitisn wrings, margined with black. It 
was one of those experimented upon by Redi to prove 
that insects, in the fabric of which so much art, order, 
contrivance, and wisdom appear, could not bo the pro- 
Auction of chance or rottenness, but the work of the same 
Omnipotent hand which created the heavens and the 
earth. This tiny little fly is accordingly furnished with 
an admirable instrument for depositing its eggs, in an 
ovipositor which it can thrust out and extend, to a mat 
length, so that it can penetrate to a considerable. i^th 
into the cracks of cheese, where it lays its^e^, StSt in 
number. ** I have seen them myself,” s^s''Swam|m- 
dam, ** thrust out their tails ibr this purpose to an amaSpg 
lenffthy and by that method bury their egga in the deepist' 
cavities. I found in a few d^s afterWardk a nuflifeKBf!bf 
maggots which had sprung from those eggSl'^ phrS^y 
rosemblkig those of the first brood that wx^jpealfei^d 
ihe mother fly. 1 cannot but also take'p6ti<^; tW jHe 
. rottenness of cheese is really' caused by ..these maj^ 
fw they both crumble the substance of it 
tides and also moisten it' With’ some sort of liQiild^'iothiii 

* Jonni. of Acad. Phtladelnh. «r .s^pra. 

t Bibl. NatQtfB, vd. ii. p. 63. 
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the decayed pwl rapidly spreida/ ’ I .ohep.'^obf^yed a 
cheese which I had piirposbiy exposed to this hind o/fiy 
mplst in a short time, in those parts of it where, ^gs 
had beep deposited, and had afterwards been hatched 
into inagTOts ; thou^, before^ the cheese was perfectly 
sound and entire.’* * ,, 


The cheese-hopper is famished with two homy claw- 
shaped mandibles, which it uses both for digging into 
the cheese and for moving itself, being destitute of feet, 
j ts .jiowers of leaping have been oliserved by every one ; 
and Swammerdam says, 1 have seen one, whose length 
did not exceed the murth of an inch, leap out of a box 
six inches deep, that is, twenty-four times the length of 
its own body : others leap a great deal higher.”t Fw 
this purpose it first erects itself on its tail, which is fur- 
nished with two wart-like projections, to enable it to 
maintajp its balance. It then bends itself into a circle, 
catches the skin near its tail with its hooked mandibles, 
and after strongly contracting itself from a circular intp an 
oblong fpipi, It throws itself with a jerk into a straight 
line, inakes the leap. 

One^Veiy surprising provision is remarkable in the 
breathing-tubes , of the cheese-maggot, which arc not 



placed^ 09 in caterpillars, along ^ sides, but a ^ir near 
the hwd add^'anothet^' n^r 'ttie tfil. Noa^, when 
burrowing in the moist ch^se^ these Would be dpt to be 
;<^tructed ; but to preveht this', it 'hai the' power^ of 
Miging over the front psu^ a fold pf the skin, b^athin^’ 
in the ftieknwhilc through the under pi^. ’Welf ihky 
Swammerdam denominate these contrivances sur- 
prising miracles of God*s power and wisdom' in this ab- 
ject creature.” 

Like the other destructive insects above mentioned, 
the multiplication of the cheese-fly is checked by some 
insect, whose histoiy, so far as w'c arc aware, is not yet 
known. Sw'ammcruam found many of the maggots with 
other larvte in their bodies; but he did ndt trace their 
transformations. If they were the larvae of **an ichneu- 
mon, it,must be exceedingly minute. 


It must have attracted the attention of the most in- 
curions, to see, during the summer, swarms of flies 
crowding about the droppings of cattle, so as almost to 
conceal the nuisance, arid presenting instead 'Vdisplay of 
their shining corslets and twinkling wings. ';'The blrifkit 
of ail this busy bustle is to deposit their eggs W&er^^' their 
progeny may And abundant food ; and the flriiil'^ii 8 e & 
obviously both tp remove the nuisance and to 
abundant food for birds and othbr aninuds^^B^ 
upon flies or thei? larvae. The same remarl‘^''‘“'“ 
no less, force to tbe. blow-flics which dej 
ai^ in some .eases their young; upoh 
common house-fly (Mmca domesti^a ) 
division, the natus^ Ibod of its It^vm 
cons^uenUy itiiai/^ways most abUndanti^ 
vicinity j^ stabiesi^cumbar wl 

nprobera imeomeHiniiaKlifl^^ 
directed, rather than wvmgfreie^ 

larvae, &c. The maggot of Che bibio 
form. They are hatched frpip ee bard 

as Paris plaster, deposited., on Jthp,, adjacent walls, and 
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frequently upon the pupa-case which the mother has pre- 
viously quitted. Like the larves of the crane-flies above 
described, this one moves itself chiefly by means of its 
mandibles, and therefore it can make no progress on a 
piece of smooth glass. Its skin, it may be remarked, is 
so exceedingly hard and tough, that it is no easy matter 
to kill it* We have introduced this insect here, how- 
^ever, chiefly for the purpose of refuting an erroneous 
popular accusation against it, which is simportcd by the 
high authorities of Ray and Rdaumur. Our great Eng- 
lish naturalist calls it Uie deadliest enemy of the flowers 
in spring, and accuses it of despoiling the gardens and 
fields of every blossom. f Rdaumur is less decided in his 
opinion ; for though he perceived that, not being fur- 
nished with manmbles, they could not, as is supposed, 
gnaw the buds of fruit-trees ; yet, from their being found 
crowded upon flowers and buds, he thinks they ma^ suck 
the juices of these, and thus cause them to wither4 
We are satisfied, by repeated observation, that the fly 




ftan«fom»tlont qtBihio 

b, thS MOae v h#n hatched ; c, d, the maggot«nd pupa 
Oie tuner uMuia fiae ; Pj the lly. 

• Swammerdam, X. 212. - 

. f Raii Hist. Inse^ Ptef. p- «• I Rdau^nut, 
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only uses its sudcer (JiamteUtmi) for sipping the honey 
of flowers, or the with whicli the opening bud is 
usually covered. The damage of which it is accused is 
more probably done by caterpillars, snails, or other nigh^ 
feeding insects, which, not being seen by day, the fly is 
Iflamed for what it is entirely innocent of. (J. R.) 

In the case of the blow-flies Linneeus tells us that the^ 
larvae of three females of Mmca vomitaria will devour 
the carcase of a horse as quickly as would a lion ; and 
we are not indisposed to take this literally, when we 
know that one mother of an allied species {M, camarxa) 
uroduccs about 20,000, and that they have been proved 
by Redi to increase in weight two-hundred-fold within 
twenty-four hours. The most extraordinary fact illus- 
trative of the voracity of these maggots which we have 
met with, is the following, given by Kirby and Spence, 
from ‘ Bell’s Weekly Messenger — 

“ On Thursday, June 25th, died at Asbomby, Lin- 
colnshire, John Page, a pauper belonging to Silk- Wil- 
loughby, under circumstances truly singular. He being 
of a restless disposition, and not choosing to stay in the 
parish workhouse, was in the habit of strolling about the 
neighbouring villages, subsisting on the pittance obtained 
from door to door : the support he usually received from 
the benevolent was bread and meat ; and after satisfyiug 
the cravings of nature, it was his custom to depoi^^the 
surplus provision, particularly the meat, betwixt, Ma ahH 
and dun. Having a considerable portion ofidiis pro- 
vision in store, so deposited, he was taken ratlj^ uaweB/ 
and laid himself down in a fleld, in the parMjt^ Scr94^ 
ington ; when, from the heat of the season 
the meat speedily became putrid, and wan of coo^n$Nttk 
by the flies: these not only proceeded to devc^^ m- 
animate pieces of flesh, but also literally to prey u]|on the 
living substance ; and when the wretched man Wfis aed- 
dentS^ found by some of tho inhalatniita; hb 
ehtofi byihe maggots that hisdeath seemed. iaevki^ 
After clearing^ away, as well as they were id)le, ^Nsse 
shodcing vermin, those who found Pi^e conveyed.)dm:to 
Asbbhiby, tinid e surgeon was immediately procured. 
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vrko' d^Jared . that bin body ms in such a state, that 
dressing it must be little snort of instantaneous ; 
anil » in fact, the man did survive, the ofieratiop bl^ a 
few boors. When drat found, and aga^. when ipxam&lsd 
by the surgeon, he presented a sight loathsome in uie 
extreme ; white maggots of enormous ske we^omTjdpg 
and upon his body, which they had most sbockin^y 
mangled, and the removing of the external ' on^a serv^ 
only to render the sight more horrid.” -Kirby addSi 
** in passing through this pansh last spring, I inquired 
of the mail-coachman whether he had heard this story ; 
and he said the fact was well known.”* The year in 
which this remarkable circumstance occurred is not 
'mentioned; 


, The importance of the insects just mentioned, in re* 
moving with great rapidity what might otherwise 
nuisances of considerable magnitude, naturally lends to 
notice another^sort of larva, no less useful in diminishing 
the numbers of the plant-lice (4^AiV/es) which 
much damage to . cultivated vegetables. We dor^ls 
also the more readily, that these very insects, whlcb are 
so beneficial to the husbandman and the gardener, are 
often erroneously accused of being themselves the cause 
*of the mischief. A correspondent of the Natural His- 
•tory Magazine, for example, says, the lady-bird is re- 
nM^iffiy abundant this season. The shrimp {lap3(i) of 
■t^/^m|ct destroys both tiimips and peas in many parts 
6f .^Sgid.”t The tntth is, however, that all the 
''^spCjci^.ifJady-bW Latr.), both in tho 

larva andvthe j^^ state, feed exclusively on - aphides, 
:and*ji 0 fer fmw'vcgetable substances. Abe eggs are. 

a group of twenty or mote upon a leaf 

phides 

i. 140, and note. . 
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course, when abundant, must destroy a vast number of 
aphides. > 

The maggots of many species of a beautiful family 
(Syrphida, Lisxcn) of two*winged flies arc also voracious 
devourers of the aphides. These larvm are i>f a tapering 
form, and they can contract or lengthen their bodies to a 
considerable extent; while they have a retractile instru- , 
ment, armed with three prongs like a trident, with which 
they transfix their helpless and hapless victims. “ When 
disposed to feed,’* says Kirby, nc fixes himself by his 
tail, and being blind, gro])e8 about on every side, as the 
Cyclops did for Ulysses and his companions, till be 
touches one, which he immediately transfixes with his 
trident, elevates into the air, that he may not be 
disturbed with its struggles, and soon devours. The 
havoc which these grubs make amongst the aphides is 
astonishing. It was but last week that 1 observed the 
top of every young shoot the currant trees In my gar* 
den curled up by myriads of these insects. On examiit* 
ing them this day, not an individual remained ; but be- 
neath each leaf are three or four full-fed larvae of aphU 
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diroTous ^es surroimded with hem of the sldas of the 
slain^ the trophies of their successful warfare/’'" 

The larvse of the lace-winged dies {HmerMdaf 
Lsach) are even more destructive to the aphides than 
^ther of tfap nreceding; insomuch that l^iiumur was 
induced to call them the lions of the aphides. The 
mahdibles of the. larva of HmerohiuB are hhmewhat 
crescentHshaped, and, like those of the ant-lion, are 
hollow, by means of which they suck the juices of their 
victims. These are rarely so numerous as the two pre- 
ceding families, but they make up for their fewness in 
the voracity with which th^ devour the litde destroyers 
of our vegetables. 
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THE COLLECTION AND PBESERVATftON 
OF INSECTS FOR THE PURPOSES OF STOHYJT 


tV I coVLD wish,” says Addison, in ‘ The Spectator;* 
tmr Royal Society would compile a body of natitml 
history, the best that could be gathered together irdm 
bo(As and observations. If the several wimrs among 
them took each his ijarticular species, and gave us jil, 
distinct account of its original, birth, and educatl^ ; 
its policies, hostilities, and alliances; with the fraisie 
and texture of its inward and outward parts, — and par- 
ticularly those which distinguish it from all oUw 
animals, — with their aptitudes for the state of being in 
which Providence has placed them ; it would be one of 
the best services their studies could do manldnd, wM 
net a little redound to the glory of the All-wise 
Oeator.’** Now, though we can scarcely connder 
' JMdisoa as a iiatur^ist, in any of the usual memliigs of 
term, it W'ould be no easy task, even for 
'have devoted their undivided attention to the suhjCCt. to 
imprefve upon the admirable plan of 
down. It 18, moreover, so especially mppitMO to Uto 
investigation of insects, that it may be more or less, put 
hi practice by any person who chooiM^ wfuntever 
tftanon or circumstances he happens to be ]daced. ^ Ifsy, 
we will go farther ; for since it agrect With 
add many recorded instances that meRvIdaiftt iRmlieen 
enabled to hwest^gi^ and eluddate 
were auite unacquainted with iysteiUadc liabasd'lim^ 
we hold it to be uadenialde foat any person dPtii^D!!^^ 
peaetr^tloii, thooe^ attege^cr unaeq^imiiled 

* 3pe€tBtor^^Na» lilw 
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is crfled Natural History, Who will take the trouble to 
observe particular facts and endeavour fo trace them to 
their causes, has every chance to be successful in adding 
to his own knowledge, and frequently in making dis- 
coveries of what was previously unknown* We adverted 
in a former volume to the spider, which M. Polissan, 
while a prisoner *in the Bastille, tamed by means of 
music and in another place we quoted some observa- 
tions on hunting-spiders, Dy the celebrated Evelyn, both 
of which arc strong proois of our position, and show' 
that though books are often of high value to guide us in 
our observations, they are by no means indispensable to 
the study of nature, inasmuch as the varied scene of 
creation itself forms an inexhaustible book, which even 
he who runneth may read/' It shall be our endeavour, 
therefore, in what we shall now add, to point out a few 
particulars by way of assisting young naturalists to read 
the book of nature with the most advantage. It will be 
of the utmost importance, in the study here recom- 
mended) to bear in mind that an insect can never bp 
foupd in any situation, nor make any movement, without 
some motive, originating in the instinct imparted to it 
by Pwyidencc, This principle alone, when it isrt&de 
the b^is of inquiry into such motives or instincts, will 
be found productive of many interesting discoveries, 
Which, without it, might never be made. W’ith this, 
indedd, exclusively in view, during kn excursion, and 
with a little' jRttehtipn and perseverance, eve/y w^k — 
nay, eye)^8^W to delightful and interesting 

khowledi^.V , • > 

view's, .we advise tho young 
naturalist; to wUfch as far as possible the progress of 
eve^ insect which he may meet with, from the egg till 
its 'hiking Its p^liar food^ me enemies which 
l&hTt, and i^e vatiods* aeddents dr diseases to which 
if . ida^ , bd ' aj^krltig^ to oui^ 1 i mi ted 

cotnprehi^iisldh, to be. some 'bf tne'nfeans appointed by 
F^VideiiW td '^1^' j^desK^' mtdtljplication. It is 

i. iAmdiiftt eSlttire^l. 24. ' ^ 
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obvious that all this may be done (it actually has^ been 
done by an illiterate labourer at Blackheatn) without 
knowing the name of the insect observed, or the rank it 
holds in any particular system. These, however, it^ay 
be interesting ibr the observer to ascertain afterwards, in 
order that he may compare his own observations with 
those of other naturalists. At the commencement, 
therefore, of such investigations, it may be useful, when 
the name of an insect is unknown, to mark it with some 
number by way of distinction, till the name (if it have 
one) given it by systematists be discovered* In our own 
researches we nave found these numeral names — 1, 2, 3, 
or A, B, C,— of considerable use, when we could not 
readily trace the names we wanted amongst the almost 
interminable synonymes to be met with in systems of 
classification. 

If we should be asked, what is the best place to find 
insects, our answer must be, everywhere — woods, fields, 
lanes, hedge-rows, gardens : wherever a flower blooms 
or a green leaf grows, some of the insects which feed oh 
living vegetables will be sure to be found, as will those 
which feed on decaying leaves and decaying wood be 
mot with wherever these abound. In the waters, again, 
lx)th running and stagnant, from the. rill to the'riverr 
and from the broad lake to the little pool foi^med in a 
cow*8 footstep, aquatic insects of numerous yanefi^sjip^ 
be seen. Winged insects, of countleiU spem^y 919y .be 
seen in the air during their excursion in ses^h qf i^d, 
or for the purposes of pairing or dc|posiiii^ 
and the observation of these forms a 
branch of the study. The species a&i|mal 

substances, either, living or deiul, pos^^^^HOh 

habits as may, deter some students fWiin aittep,di|[ig Jo 
them, and yet they,, ^plfil -most important purges in 
nature, and have furiiis^d thp distinguished patj]^li«ts, 
Rcdi, Swammerdam, Leeuii^enliopck, I^aumur^ 

Geer, with highly intpi^tingsubjeipte of reraiwV , The 
history of mapy^of, thei^, .animAlSjIbiqcomj^' ^ 
teresting, from lis relation to oiiir domestic ^mtbrt. 
The house-fly, for io8tap^.,is amo^t 



hctfse^4ttiig^; bat Hiat its maggots siber 

stmioes not yt^erto ascertain^, it Mmdetwi {trobablc 
the enormous numbers urhieh are sometimes teen at a 
disti^ce fn>m places where dbey couM ebtain the alleged 
nutriment, as in Pitcfdm’s Island in the Pacific Ocean,* 
whoe there never was a horse. With reference to 
husbandry, again, the correct faistoiy of many insects is 
perhaps still more important, of which we beg leave to 
grve one striking instance in the case of what is called 
the tumip-fly (Haltica Nenummy Illiqeb), which is 
not a dy, out a small jumping-beetle. ^‘In these cir- 
cumstances,” says Mr. W. Greaves, “ I flatter myself 
unll bo found the cause of the disease here mentioned : 
the manure which is taken from the farm-yard, and 
spread upon the soil already cleared for turnips, is aflber* 
wards tnmed in with the plough ; tho seed is then put 
in, and nature does not rest till it is time for hoeing. 
Now, it must b^ obvious that manure put into the 
ground at this season of the year (June) must be full of 
egg» of flies, which are seen to swarm upon maimro 
mipB in the autumnal season, and there aeposit their 
^ggs for foture generations in the succeeding years. 
ImBie jBggs are hatched bv tbe heat of the sun, when 
tfao mahiiro is laid upon the ground, or by die warsoth 
of dm earth w&eo if is ploughed in, and make their flrst 
apuMranee in the shape of a caterpillar, which may be 
ooierfed Jumpkigand crawling on tne Hand. The leaves 
of vegetafom are their choicest food, and in turnip land, 
tbeoj^ And nothing else, they plenty of leaf, 
and on thh di^ foed to the absolatendn of the root.”t 
Buflikd dds'^wdter^tdeen the teonyo to confine diese 
duM m ag g O d ^uaddr a gauze cover till they were 
halmdv Jm would has^e found, instead of the haldem, 
sottewnttinon t«ro*vmged flies, whieb a simple experi* 
meyHrtnht have convineedr hinsdo not eat green leaves 
ofanprtkind, beings tno9|Hido«tl«reofl to want of eating- 
orgiiis f and our yen^g; notarttoli who may wish to try 

Blossom. 





prove te. anj ftuiiierv wbo isAn 
iear of difMte; injurious insects marnat^y that; niO' 
insects bred bi dung ever touch a green leaf! « 

This remark brings us directly back to our subject of;\ 
instructing the student how to keep such insects as ; fae^ 
may find, in order to study their economy. In the ease 
of those just mentioned^ whkh live in dung, in decayed' 
vegetables, or in earth, when they cannot dimb upon 
glass, we have fbund that open afc-glassea or commoa 
tumblers filled with the materials among which ^ey w 
found, and kept in a due state of moistness, constitute tha 
best d^paratus; for even when the animms dig dosra^r; 
their movements can usucdly be observed thresh thik 
sides of the glass. In the case of the meal-^worm, which 
lives upon fiour, the same expedient answers wehv and 
tlie whole hhtoiy of the insect may be read from da^ to 
day by simple inspection. We are well aware that jt^.is 
not common in these, collecting days of ours^ ta take the 
trouble of breeding any insects be^cs moths and butter^ 
files ; but our design being not to procure 8pecissen% 
but to aseertam facts, we ^vise the breeding of .eves^ 
insect whose history it is reouired to investi^rte. ^ 
In Older to succeed in tnis object, it witt/hsoioittMi 
peosable to place the insects as much as^pessijbh^iiiriheQS 
natural circumstances. Those who breed motha JMhi 


butterflies to poemw spec^ens, feed,1ftKUftiiktoe^ 

whieh a branch of the,plant eaeh.fi»Woipria;Jliaeed&% 

straight^necked phial ofi watery to 

have found it prmrabl^ to ghro tihiiaa 

or thrice a day, fisr^tlie phmtsl^pb^halitm 

scour and kill the iaaNWifes* •♦Wheiajs re " irt i rUiih i ^ .tWjjilbs 

vidcd.w'ith boxes, we^have used 

biers with success, eMier turmng mh 

and admitting: mr rOimdithe edgesrliy 

card, or covering tlsaBi-iriih gauae^ at 

seem to have been 1i|e^eidefapjph»^tii^ 

Honnet, and De 




like those made fo/>ladihs^ ' 
covered with gauze. 
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The bi*ecdiiig-cage employed by Mr. Stephens he has 
thus described : — “ The length of the box is twenty 
inches ; height twelve ; and breadth six ; and it is divided 
into five compartments. Its lower half is constructed 
entirely of wood, and the upper of coarse gauze, stretch- 
ed upon wooden or wire frames ; each compartment has 
a separate door, and is, moreover, furnished with a phial 
in the centre, for the purpose of containing water, in 
which the food is kept fresh ; and is half-filled with a 
mixture of fine earth and the dust from the inside of 
rotten trees, the latter article being added for the purpose 
of rendering the former less binding upon the pupte* as 
well as highly important for the use of such Uirvcc as 
construct their cocoons of rotten wood. The chief ad- 
vantages of a breeding-cage of the above description arc 
the occupation of less room than five separate cages, and 
a diminution of expense, both important considerations 
when any person is engii^d extensively in rearing in- 
sects. Whatever be the construction of the box, it is 
highljr necessary that the larvm be constantly supplied 
with fresh food, and that the earth at the bottom should 
be kept damp. To accomplish the latter object, I keep 
a thick layer of moss upon the surface, which 1 take out 
occasionally, perhaps once a week in hot weather, and 
once a fortnight or three weeks in winter, and saturate 
<N>mpletely .with water, and return it to its place : this 
kee]^ up a sufficient supply of moisture, without allowing 
the earth to become too wet, which is equally injurious 
to the pupae with too much aridity. By numbering the 
cells, and keeping a register corresponding with the 
num^rs, the histoiyof any particular larvae or brood may 

be traced.”t 

We prefer glass sides to the cells, with gauze doors, 
opening above, rather than at the sides, according to the 
following figure. (J. 

Some of the teautinil experiments of Bonnot and 

' * Tlie French naturalists use fine dry sand. See ‘ Manuel 
du Natural iste Pr^parateur.* 

t liigpen's '^tractions,* p. 13. 
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21)rec(liug-cage, with gauze doora and glass sides. 


Reaumur suggested to us the idea of supplying insects 
with CTOwiiig food, instead cither of gathered leaves or 
branches kept fresh in water ; and we have in several 
instances, particularly in town, where we could not 
always procure fresh food for our broods when wanted, 
kept plants growing in prden-pots, and either confined 
the insects by means of gauze, or surrounded the pots 
with w'ater, to prevent their escape. We have sincc^ 
carried this somewhat farther, having procur^ young 
plants of forest and orchard trees and shrubs^ and planb^ 
them in garden-pots, which arc plunged, as the gardeners 
term it, to defend them from drougnt, and are ready for 
any ’experiment we choose to m^e. These, besides* 
have the advantage of attracting into the garden where the 
pots arc plunged the insects peculiar ta Sie several trees ; 
and when we say that the space occupied is paly about 
thirty or forty feet in length, by two m bre|idiby . while 
none of the trees arc suftcred to get above two or . three . 
feet higli, wc apprehend that few persons, who have aiw 
garden at all, will find such a plantation unsuitable totb^ 
convenience, if they arc disposed to such pursuits. Her* 
baccous ])1ants can, for tlie most, part, be prociu^ 
planted at any season ^oy may, be required, aiid .hoiKC^ 
It is not so necessary to keep aiiy collection of them 
growing ; whereas the transplanting of trees ia summer 
is most likely to kill them. (J. Kf , ; ^ 

This plan lias, besides, the iiT 

putting It m our power, by mfeans of suffideiitly ample 

VOL. ir. / ‘ 
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gcuzc coverings, to make moths, butterflies, and other 
insects deposit their eggs under our eye on the plants or 
trees on which they would do so when at liberty, — an 
interesting part of insect history, which, on account of 
the difficulties of research, is as yet very imperfectly 
known. 

It would be in vain for us to attempt to enumerate the 
various plants, trees, and other things on or in which the 
larvae or perfect insects should be sought for, as such an 
enumeration would necessarily be nearly as extensive as 
the number of known species. A useful little French 
YYork^ by M. llrcz, entitled ‘Flore dcs Insectophiles,’ 
was published about forty years ago, containing a sys- 
tematic list of plants, M’ith the peculiar insects found on 
each, and though recent discoveries render it very im- 
perfect, it may still be consulted with advantage. But, 
with all the information we can procure, the remarks of 
Addison, in the j)apcr w<^ have quoted, still hold true, 
that “Seas and deserts hide millions of animals from 
our observation ; innumerable artifices and stratagems 
ait! acted in the howling wilderness, and in the great 
deep, that can never conic to our knowledge. Besides, 
that there are infinitely more species of creatures which 
arc not to bo seen without, nor indeed with the help of 
the finest glasses, than of such as arc bulky enough 
for the naked eye to take hold of. However, from tlio 
consideration of such animals as lie within the compass 
of our knowledge, we might easily form a conclusion 
of the rest, that the same variety of wisdom and good- 
ness runs . through the whole creation, and puts every 
creature in a condition to provide fpr its safety and sub- 
sistence, in its proper season.”* 

looking minutely at all the leaves, flowers, and stems 

plants and trees, and prying into every corner where 
iiisccts may lurk, is one means of discovering their 
lia^uuts,—* the only one, indeed, ;with. resjicct to many 
spflYics ; but collectors arc not satisfied with a process so 
necessarily slow, and 4^0 various means for expediting 
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the capture of numbers, rather than observing the natural 
movements and dispositions of a few. We may advan- 
tageously adopt these methods when we wish to furnish 
our cages with live insects, in order to study their 
economy. 

One of the most useful and handy instruments for this 
])urpose is an umbrella. In walking through a meadow, 
j’or instance, where the grass is not too short, we may 
stretch the umbrella, hold the hollow side uppermost, 
and push it through the grass, when the insects which 
may be above its level will fall into the trap. In this 

ay we have procured the catcrjiillars of saw-fiics, moths, 
and butterflies, which feed on grass and on the other 
herbage in meadows, where wo might probably have 
searched for them in vain by the eye. The sides of 
drains and ditch-banks may be trailed in the same man- 
ner. The butterfly-nets, to be afterwards described, 
may be used in the same way^ and are, w'c think, supe- 
rior to the apparatus invented by Mr. Paul, of Starstoh 
in Norfolk, for taking the tumip-fly. 

The umbrella is equally useful for holding under the 
branches of shrubs and trees, wdiich ought to be beaten 
smartly over it with a strong walking-stick, the shock of 
the strokes causing the insects to drop dow'n. This, 
however, will only answer for the smaller and lower 
branches : when it is required to beat the higher boughs, 
a long pole must be used, with a sheet or a piece of ttm- 
vas spread under the tree. The tops of the taHer plants 
may be shaken by the hand over the umbrella. 

When insects are thus found, it will be necessary' to 
secure them, in order to take them to the cages unin- 
jured, to be provided w ith a number of pill-boxes, with 
pin-holes drilled in them to admit air, and to intrt^uce, 
TiartieuJarlj’' along with caterpillars, a bit of the 
leaf or other substance upon 'which they have been feed- 
ing. We prefer 8e|)arate, small boxes for such purposes, 
to the larger larvse-bbx in use among collectors ;* sin^ 
wo can by their means more readily remember the diffbit*- 
ent plants on which several species were found, besides 
avoiding the risk of one species devouring another,*— an 

1 . 2 




a, Laiv«e-box ; and 6, Pocket rollecting box. 


incident not uncommon among the caterpillars of moths, 
as we have recorded in a former page. The collector’s 
larvae-boz is an oblong chip box, such as is used for 
wafers, with a gauze lid for air, and a hole one end, 
furnished with a stopj)er, for introducing the larvm. 

For w'ater-insccts a net, similar to a fisher’s landing- 
net, is employed, fixing it to a long pole, and raking 
with it through every piece of water within reach. The 
net which we have had constructed consists of an interior 
lining of gauze, as strong as it can be procured, with a 
strong fish-net on the outside to strengthen this. When 
canvas is used, the water does not escape through it 
with sufficient facility. Many interesting water-insects, 
however, may be procured by mere inspection of water- 
plants, particularly the under-sides of their leaves, at the 
edges of ditches, ponds, canals, rivers, and lakes, and 
when the water is clear, by examining the bottom of the 
channeL In consequence of aquatic insects, for the 
most part, preying upon one another, they are usually 
very nimble in their movc^nts,, so iSoaX it requires con- 
siderable dexterity and quickness to entnq>. them. For 
the same reason a numW of phials, containing water, 
will be as requisite to carry them as pill-boxes to carry 
the land-insects. But when they are kept in wine or 
ale-glasses, and supplied with food, they fumish ^xcel- 
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lent materials for interesting observation. It is easjr, in- 
deed, in^this way to have several successive generations, 
and when gnats* eggs are procured the whole history of 
these curious insects may be traced with little difficulty. 
When the pupae are observed to be about to be trans- 
formed into winged insects, a gauze covering may be 
employed to prevent their escape. 



NVtttw-nct, 


Analogous to the water-net in size and construction is 
the butterfly-net, which is chiefly used on the Continent, 
though selaom, we believe, in this country. It consists 
of a hoop, abwt a foot in diameter, of brass or iron 
wire, jointed or not, so as to fold up into a narrow com- 
with a bag*net of gauze or thin muslin, two feet 
deep, attached to it. This is screwed into a pole about 
six feet long, for ordinary purposes ; but for the purple 
emperor butterfly /m), and other high-flying 

insects, thirty feet is not too lonjg. 

The instrument chiefly used & the eame purpose in 
this country is much more unwiel^, though moiw easily 
managed by the inexperienced, it ie a oS^net, aimliiw 
to a bird-catcher’s bat-tbwling-net, but of ^mate- 
rials. The rods of the one which we use are about flve 
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Butterfly>net. 


feet long, when the three pieces are joined by means of 
brass ferules. They ought to be made, tapering^ like a 
fishing-rod, of hazel or any tough Mood, with twb bent 
pieces of cane at the end, tightly fitted in so as not to 
slip^ when the apparatus is used. The net may be made 
of fine white muslin, for small insects ; but green . gauze 
is best for moths and butterflies, the edges being E^und 
with broad ta|)e all round, so as to form a place for the 
rods to slipin. Wljen the net is mounted, a rod is held 
in each hand, and the whole spread out so as to intercept 
insects on the wing, which are secured by clapping the 
rods together. A little practice will render this easy, 
ezeept when there is much wind, and in that case few 
insects fly. It is no less useful for throwing over insects 
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when they alight on low flowers, and in this way wo 
have caught some very flne butterflies and moths. 

An ifMflrunicnt still more used by collectors than any 
of the.precedihg is the net-forceps, which may be readily 
constructed out of an old pair of curling-irons, such as 
have rings for the Anger and thumb, binding these with 
silk or cotton to prevent their hurting the hand. To the 
blades of these, hoops should be Atted, covered with Ano 
gauze, and made to close accurately when moved like a 
pair of scissors. It requires some experience and dex^ 
terity to catch nimble insects with these ; but it is indis- 
jMjnsable for a collector to acquire this skill. Without 



- 'ftTn^^Qd. Net-forcttps- 


opening them at all, the forceps may be used for securing 
an ihaect when alighted on a wall, or other flat surface,. 

S |r merely covering it ; for which purpose some collectors 
^ so use a rittg<.net Wo are of opinion, however, that 
ft is, more convenient to have few instrument, for multU 
plicity only serves td,embaitBSs. ^ 

We have taken a great number of insects by means ot 
a pill-box, putting the lid m one side and the botim oa 
the other side of a leaf, and suctdMy Glutting in IboitMlie 
insect and the part of the leaf it ^iriui djttiiig 
a small moth, aj^in, or other insect, is 
a pane of glass, or the smooth trunk of a tree, we take 
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bottom, the best vay ;>t 

evitaWy be «hcn they of insect for- 
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steel, and resw ^ jjj^^tliose of ®®.'^’„riB8-to these. 



PlOQlUt. 


a very strong clasp-knife : one which has a saw-blade, a 
hook, a file, and other instruments in the same handle, is 
preferable ; but most of the London collectors use what 
IS called a digger, and first, if wc mistake not, described 
by Mr. Samouelle, in his Compendium. It is made of 
steel, of from twelve to eighteen inches lon^, forked at 
the extremity, and fixed into a wooden handle. 

In addition to this, we recommend a long slip of very 
thin and nanw whalebone, which may oc introduced 
into the holes of such insects as burrow in the earth or 
sand, to direct us in digging down to their nesls, the hole 
being certain to be fil^ up, and probably lost, without 
such a contrivance. When a piece of whalebone is not 
at hand, a long straw will form a good substitute. 



Digger. 


WThen insects ai*e caught merely for the cabinet, and 
not with reference to their habits and economy, collectors 
provide themselves with a quill-barrel, sealed at one end 
with wax, and having a cork stopper at the other, for 
very minute specimens ; with a wide-mouthed phial, 
containing weak spirits of wine, into which dark-coloured 
beetles, w^ps, and bees, arc put, the spirits instantly 
killing them, and preserving them for future '’purposes ; 
and with a |X)cket collecting box or boxes for wing^ 
insects. An oblong chip wafer-box, lined at top a^ 
bottom with cork, and covered with w’hite paper,< wMl 
form a very ffood collecting box, taking oarc tnat it is 
neither too shallow nor too deep ,* butsome have a square 
made of mahopj^y, deal, pr cedar, witli hinges ^ 
one side and a.spring on the other, so that it> can be 
opened bx the left hand while an insect is held in the 
rqpbL jmd, figured above (b, p. 22S}. Spanuann,; when 
travelliagiA the Gang, used to-stick bia.tnsfN^Sp^imens 
on .the onfside of his hat,, to the cdnsternaticHL of 

l3 


2.^4 PRESERVATION OP iNskCTS. 



collecting box , opened. 


Simple Hottentots, who took him for a conjuror. A 
more judicious plan is for a collector to have the crown 
of his hat lined inside with cork, which will sate ^im 
the trouble of carrying a collecting box. When a col- 
lector has not his boxes with him, a bit of paper,' twisted 
at each end, will often answ'er every purpose. 

When an insect is caught, before it be placed in the 
collecting box or the hat-crown, it is necessary to kill 
it, and this circumstance has given rise to much preju- 
dice, on the charge of cnielty, — the objectors forgetting 
that most of the insects so killed could not naturally sur- 
vive many days, and that their feelings of pain are, in all 
probability, much less acute than those of animals fur- 
nished w’ith a brain and cerebral and vertebraT nerves, 
of which they are destitute. Accordingly, a fly with- 
out its head will walk about almost as if nothing jh^d 
happened to it, and a w'asp will cat greedily with the 
head only when it has been separated from the body. 
We should not like, however, to dc cqn^dered advocates 
of any species of cruelty, how^cvcKsIight, and in killing 
insects for a collection the speediest methods to be 
preferred. In the ease of biittm4ieaiind^sjat|ll^^ as 
w'cll as other winged insects, a slight prcssufS npon the 
lireast will itistfm.tly kill them, am to 

heat is a still more rapid means, plunging ti6o8c^con- 
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tallied in a phial into boiling water, and holding those in 
pill-boxes near the fire. Suffocating them with sulphur, 
lis some recommend, spoils the colours ; and we re- 
marked in the museums of Brussels, Louvain, and Frank- 
fort-on-thc-Maine, that all the insects had had their co- 
lours injured in this way, the black spots on white but- 
terflies being turned to brown, and the white tinged with 
yellowish green. In the edie of insects tenacious of life, 
such as some moths, jjarticularly females which have not 
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deposited their eggjs, piercing their breast with a pin 
dipt in nitric acid will instantly kill them. After killing 
dragon-flies the intestines must be carefully removed, 
otherwise the colours will all become black. 



Method of mottniiag small iuscct?. 


To fit insects for a cabinet, they require to be set, as 
it is termed ; that is, all their parts must h& placed in 
the manner best fitted to display them. For this pur- 
pose each is pierced, when dead, with an insect pin, a 
fine slender sort, manufactured on purpose. Beetles 
ought to have the pins passed througti the shoulder of 
the right wing-case, and butterflies and other insects 
through the corsl^ on a right line with the head, and a 
little back from it. While the insect is fresh and flexi- 
ble, the legs and wings are to be stretched out with a 
setting-needle, or a large pin bent at the point and fixed 
into a wooden handlci then stuck upon a board covered 
with cork and paper, and kept in their proper position 
by means of pins and braces till they become diy and 
stiff. The braces are made with slips of fine card, or 
thick hot-pressed paper, stuck through at one end with 
a strong pin. Wnen insects have become stiff before 
being set, they may be rendered flexible again by cover- 
ing them over for several hours with a damp cloth, which, 
however, must not be permitted to touch them. A 
camel-hair pencil is used for brushing off dust. The^ 
mode of setting will be best undemtoodrfirem ihiafigiH^^ 
When insects are very small, as piercing them with a 
pin would destroy them, it is usual to mpn them on a 
slip of card or cut wafer, and to arrange uiis in the cabi- 
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net. Minute beetles and flies may thus be preserved, 
as is shown in the flffures. 

The setting-board ought to be kept where there is u 
free ycntilation of air till the set insects are thoroughly 
dry ; but it is necessary that it be also out of the reach 
of spiders ; for we have in several instances had our 
specimens, while drying, mutilated and destroyed by 
these prowlers. The most convenient apparatus is an 
upright box, with grooves, into which the setting-boards 
may slide, with the door and the side of the box opposite 
to it covered wdth gauze. 



Sv*(tiiig*1)o «nl frame. 


No other preservative is wanted, after the iflsects are 
set and dried, except to keep them from damp, to put 
It little camphor in the cabinet drawers to prevent mites, 
and to take care to prevent them from being destroyed 
by the larvae of some small moths and beetles, which the 
camplior will not do, nor anything else with which we 
are acquainted. We had once a whole drawer of insects 
destroyed by mice. Glazing the drawers ..of a cabinet, 
and occasional careful inspection, will Hk indispensable to 
ke^ a collection in good condition. 

The cabinet may consist of more or fewer draw'ers, 
according to the extent of a collection. The most con-^ 
vement dimensions of the drawers are flrom a foot to 
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eighteen inches square, and two inches deep ; and the 
best wood is nudiogany, cedar, or wainscot, deal being 
apt to split or warp. The doors ought to have velvet 
glued round the edges, to keep out dust and small in- 
sects. The bottoms of the dmwers are lined with sheet 
cork, about a sixth of an inch in tliickness, made uni- 
formly smooth by tiling, and having white paper pasted 
over it. 

Where a cabinet has not been procured, collectors 
make use of store boxes, made on the prin(*iplo of a 
Imckgammon board, each leaf being about two inches 
deep, and lined with cork and paper. These are con- 
venient, also, for travellers sending home insects from a 
distance. 

The specimens are best arranged in columns from top 
to bottom of the drawers, with the names attached to 
each. We are unwilling, amidst the groat variety of 
systems, to recommend any particular one as the best ; 
and prefer leaving our readers to choose for themselves, 
by giving the outlines of the principal classifications 
which have been projM)sed from the earliest times till the 
[)rescnt day. 
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WiiKN we consider that the number of known species 
of Rritish insects alone amounts to more than ten thou- 
sand, being about six times more than the species of our 
jdarits — that is, six species of insects, on an average, to 
each s|)ccics of plant— it will be obvious that, in a col- 
lection of spcciuicns, some systematic order of armnge- 
ment will be requisite ; though, for purposes of out-door 
study of mannci's and economy, nice distinctions are less 
indispensable, as appeal’s from the beautiful and success- 
ful researches of Reaumur, Gould, Lyonnet, iionnet, the 
Hubers, and other distinguished inquirers, who paid 
little or no attention to the niinutim of classification. In 
consequence, hovrever, of a course diametrically oppo- 
site having been pursued by other naturalists of celebrity, 
we consider it our duty to warn our readers against the 
error of considering arrangement the sole eild and aim 
of study ; whereas the correct view of the matter, os we 
understand it, is not to neglect or discard system, as 
was done by K^aiinmr and Bonnet, but to make it sub- 
servient to such details of causes, motives, and effects, 
as wc have endeavoured to exemplify. In every ]}agc of 
these volumes we have accoi’dingly kept systematic dis- 
tinctions closely, though subordinateiy, in view. Wc 
shall now give a brief sketch of several classifications of 
insects, invented by celebrated writers, from the earliest 
times. 
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The Wibg System. 

The illustrious Aristotle, almost the only genuine natu- 
ralist among the ancients, seems to have been the fii-st 
who distinguished insects by their wings, principle 
ibllowed with greater minuteness, in recent times, by 
Linnaus and l)c (ieer. Aristotle does not, indeed, put 
his system in a taljular form ; but, for the sake of brevity, 
we shall dmw up a table, founded on indications in his 
admirable History of Animals. 

Aristotle's Classijicatiofi, 

I. Winged Insects {Pterota^ or Ptiluia). 

1 . With wing-cases — beetles — ( Coleoptera). 

2. With coriaceous wings — grasshoppers (^Pedetica), 

3. Without jaws — bugs (^Astoniala), 

4. With powdery wings— moths and butterflies 

{Psi/eha), 

5. With four transparent wings ( Tetraptera), 

Without stings, and larger — dragon-flies. 

With stings — bees and wasps {Opisthocentra), 

6. With two wings {Dipterd). 

Without mouth-piercers, and smaller — flies and 
crane-flies. 

With mouth-piercers — Ignats and gad-flies (^Empros- 
thocentra. 

II. Wingless Insects. 

1. Occasionally acquiring wings 
Ants 

Glow-worms {Pygolampides). 

2. Without wings (^Apterd), 

Classification. 

1. Winged Insects. 

1 . With four wings 

a, Upi^r wings more or less cruslBoeoiis : the under 
wings membranaceous. 
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Upj^er wings quite crustaceous, and not overlap- 
ping — beetles (^Coleopiera). 

Upper wings semi-crustaceous, and overlapping — 
bugs and grasshoppers (^Heniiptera). 
by Upper and under wings of the same texture. 
Wings covered with small tiled scales — butterflies 
and moths (Lepidoptera), 

Win^s membranaceous and naked. 

Without a sting— dragon-flies, &c. {Neuroptera), 
With a sting — wasps, bees, &c. {fli/menoptera), 

2. With two wvigs: — Flies, gnats, &c. {^Diptera). 

II. Wingless Insects {Aptera), 

De Geer's Classification, 

1. Winged Insects. 

1 . Wings fotiTy without wing-cases : — 

a, Wings covered with scales ; tongue spiral — but- 

terflies and moths. 

b, Wings naked and membranaceous— May-flies and 

caddis-flies. 

c, Wings equal, membranaceous, and netted ; the 

mouth with teeth — dragon-flies and lace-winged 
flies. 

d, Wings unequal ; nervures placed lengthwise ; 

mouth with teeth; and the females having a 
sting or ovipositor — bees, wasps, ants, ichneu- 
mons, saw-flics, &c. 

e, Wings membranaceous ; tlie tongue bent under the 

throat — tree-hoppers, &c. 

2. Wings two, covered by two wing-cases : — 

a. Wing-cases partly coriaceous and partly mem- 
branaceous, overlapping each other; tongue bent 
under the throat— bugs, &c. 
ft, Wing-cases coriaceous, or somewhat crustaceous 
and wing-like, overlapping ; mouth with teeth — 
locusts, crickets, and grasshoppers. 
c, Wing-cases hard and crustaceous, not overlapping, 
covering the under wings ; mouth with teeth — 
beetles. 

3. Wings two, ufithout icing-cases:-^ ” 

a, Two membranaceous wings, and two poisers be- 
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hind these ; month with a tongue, but no teeth 
— flies, gnats, &c. 

h. Two membranaceous wings in the male, but no 
poisers, tongue, nor teeth; no win^ in the 
female, but a tongue in the breast — ^vine-louse, 
&c. 


II. Wingless Insects. 

1. Undergoing transformation ; — 

With six legs, and the mouth liaving a tongue — fleas. 

2. Undergoing no transformations : — 

a, With SIX legs, the head distinct from the trunk— 
— white ants, &c. 

h, With eight or ten legs and the head not distinct 
from the trunk — spiders, crabs, &c. 

c. With fourteen or more legs, and the head distinct 
from the trunk— centipedes, wood-lice, &c. 

The Locality System. 

The next system, in order of time, reckoning from the 
period of Aristotle, is taken, not iVom the structure of 
insects, but the places they frequent. We owe the firet 
sketch of an ari'angcmcnt on this principle to the great 
naturalist of Italy, Ulysses Aldrovand, whom it has been 
the recent fashion to decry as a collector of fables ; but 
whose voluminous w'orks, wTitten in Latin, and never, 
W'C believe, translated, must alvi'uys be consulted w'ith 
admiration by every genuine inquirer, as a mine of in- 
formation altogether miraculous as the production of one 
man. 


Aldrovand's Classif cation, 

I. Land Insects ( Terrestria), 

a, With wings (^ata). 

Without wing-cases (Atielglra), 

With membranaceous wings (^Membraimced)* 
Honey-making ^Favi^a), 

Not honey-making {Non fav\fica), 
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With scaly wings ( Farihosa), 

With wing-cases (Eltftrota). 
b, Without wings (Aptera). 

With few feet {Puncipeda\ 

With many feet {Multipeda), 

2. Without feet (Apoda). 

ir. Water Insects {Aqnatica), 

1. With feet (Pedata) : — 

n. With few feet {Pandpeda), 
h. With many feet (Mnhipeda). 

2. Without feet (Apoda). 

VallisnierVs Classification. 

I. Plant Insects (^Tusetti, che annidam nelle pianti e le 
dicomuo). 

ir. Water insects (InseitifChe nuotanof crescono, vicoiiOf e 
sempre dimorano ne* soli Jlnidi). 

III. Insects inhabiting Earthy or Mineral Substances (///- 

sdlif che si trovano dentro i marmi, sassi, crete^ ossu^ e 
conchiqlie). 

IV. Insects inhabiting Living Animals (^Insetti^ chc fanno 

dentro, o sopra i viventi ’*). 


Fabricius's Geographical Classification. 


This celebrated systematic writer divides the glob? into 
eight insect climates i— 


1. Indian. 

2. Egyptian. 

.3. Southern. 

4. Mediterraneam 


5. Northern. 

6. Oriental. 

7. Occidental. 

8. Alpine. 


Latreillds Geographical Classification. 

This celebrated French systematist has written a cu- 
rious and ingenious paner on the Geography of Insects, 
as a companion to llumboldt’s famous- Geography of 
Plants. He divides the globe into twelve insect zones 
or climates, thus: — 

* £sperienzeedOs3eivasioni,p. 42, 43; 4to., Pad jva, 1720. 
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I. Arctic, all North of the Equator. 

1. Polar. 5. Siipra-tropical. 

2. Sub-polar. 6. Tropical. 

3. Superior. 7. Equatorial. 

4. Intermediate. 

II. Antarctic, all South of the Equator. 

1. Equatorial. 4. Intermediate. 

‘2. Tropical. 5. Superior. 

3. Supra-tropical. i 

Connected with this subject is the doctrine of Reprt^ 
sentution and Replacement^ by which it is maintained, 
that when a particular species of insect, or other animal, 
is not found in two several countries or districts, such as 
Britain and New England, it is represented or replaced 
by some s[>ecics resembling it in form and in function. 
Taking a more popular example than insects furnish, it 
is held, according to this system, that the puma of Ame- 
rica replaces the lion of Africa, or that the pccari repre-‘ 
sents in Mexico the hog of Europe. 

The Transformation System. 

There are considerable [differences in transformations 
among various species. These, the illustrious Swam- 
merdam, whose accurate observations are now as valuable 
as when they were made nearly two centuries ago, has 
made the ‘basis of his system. 

Swammerdam^s Cl^ification, 

I. Transformations immediate, the insects being hatched 
perfectly formed — ^fleas, spiders, &c. 

II. Transformations taking place under a covering'^ — 

locusts, crickets, bugs, dragon-flies, May-flies, &c. 

III. Transformations with a pupa-case intermediate* — 

beetles, bees, wasps, saw-flies, gnats,. &c. 

* In explaining Swammerdam's system, Kirby and Spence 
use the terms of “ complete'* and « incomplete,*' which arc not 
in the original. 
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Transformations in the pupa state obtected — moths and 
butterflies- 

IV. Transformations in the pupa state coarctate — ichneu- 
mons, flies, &c. 

llay and \Villughby*s Classification. 

1. Insects cnbercoing no Transformations 

(A/Acra/uop^wra). 

1. Without feel (AiroSa): — 

a, Land Insects, including worms, &c. ( Terrestrid). 
by Water Insects, including Leeches, &c. {Aquatica). 

2. With feet (Pedata) : — 

n, With six feet (JUexapodd), 

Land Insects ( Terrestrial). 

Larger, including lignivorous larvm (^Majord). 
Less, including lice and spring[tails (Minora). 
Water Insects, includiug tne river wrimp (^Aqua^ 
tica). 

b, With eight feet (Octopoda). 

With tails—scorpions (Caudata). 

Without tails — spiders, mites (Non caudata). 

c, With fourteen feet — woodlice (Tcflr^apesxaide- 

Kavoba). 

d, With twenty-four feet, 
r*, With thirty feet. 

f With many feet (IIoAviroSa). 

Land Insects ( Terrestria). 

With a roundish body — millepedes (Tercti seu 
subrotundi). 

With a flat or compressed body — centipedes (Plana 
seu compressd). 

Water Insects (Aquatica). 

With a round body (Corpore tereti). 

With a flat body ( Corjfore piano). 

With a double tail (Bicaudaium ). . ; 

II. Insects undergoing Tbansformations 
(Merapop^wpeyd). 

Trantformations imtantaneow (Trausmutatio instan- 
tanea) 

a, Lacerwinged flies (^Libdlm seu PerUo), &c» 
by Wild bogs (Cimiceg sylvoatres ). . 

Cy Locusts and mantes (^iocusUe). 
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rf, Field-crickets (Grifili campestres^, 

e, H^rth-crickets (^GrylU domesttct). 

f. Mole-cricket (Gryllo talpa), 

< 7 , Tree-hoppers {Cicada:), 

\ Cock-roaches {Blattte). 

I, Crane-dies ( Tipuhd ). . 
hy Water-scorpion {Scorpius aquaticus), 

/, Water-flies {Aluscw aquatica:), 

?//, May-flies 

n. Ear-wigs {Forjicula sen auriculcma). 

2, TTansJ'ormationa two-Jold (Metamorphosis duplex) : — 

o, With wing-cases — beetles (KovAcovrepa slm V'u- 

qini pennia), 

by Without wing-cases (AveXinrpa). 

With mealy wings — butterflies and moths {Alls 
farinaceis). 

With membranaceous wings— bees, flics {Alia 
menihranaceis). 

With two wings {AiiHhtpa). 

With four wings (TcrpawTcpo). 

Gregarious (Grc^aria). 

Making honey-bees, &c.. (MeUifea). 

Not making honey {Non mellijit:a). 

Solitary {Holitaria), 
llee-foiTiied {Apiformia). 

Wasp-formed ( V'espiformui). 

Butterfly-formed {Papilioniformiu'), 

With an ovipositor {ikticaudee seu TrijMia). 

The CiBABiAN, Maxii^labt, OB Mouth System. 

rABEiCTuSj' a Danish systematic writer of high celebrity, 
(inulous of the fame of Linnaeus, conceived tiic idea 
(d* classifying insects according to the sti’ucture of their 
mouths, or tlieir feeding organs {Instrimenta cibaria), 

• Fabricius*8 Classification, 

A. 

1. With the lower Jaws naked, free, and carrying palpi 

— beetles {EleiUherata), 

2, With the lower jaws covered by an obtuse shield or 

lobe — locusts, crickets, &c. ( Ulonata), 

With the lower jaws jointed at the base, and joined 
With tiic Up — lace-wing flies, &c. {ISqnistata), 
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4. Witli the lower jaws homy, compressed^ and often 

elongated <-bees^ wasps, &c. (^Piczatd), 

5. With the lower jaws homy, toothed, and having two 

palpi — dragon-hics, &c. (^Opontata), 

6. With the lower jaws horny, vaulted, and no palpi — 

centipedes, wood-lice, &c. {Mitosata). 

B. 

7. With the lower jaws homy, and armed with a claw 

— spiders, &c. (^Unogaia^. 

C. 

9, With many jaws witliin tlie lip, the palpi mostly six 
(^Pclygouata). 

f). With many jaws, without the lip closing the mouth 
( Kleistagnatha). 

10. lAMth many jaws without the lip, covered hy palr»i 
(^E^ochmUa). 

D. • 

1 1 . Mouth with a spiral ^ngue, between reflected palpi 
— butterflies and inofns {Glossata), 

12. ^loiitli with a rostrum aud a jointed sheath— bugs, 

Sic. 

13. Mouth with a sucker without joints — flics, &c. 
{linlliata), 

♦ 

CuviePs Classification, 

1. Insects avith Jaws. 

1. Without wings — crabs, spiders {Gnatlioptcra), 

2. With four equal wings — dragon-flies, &c. (iSVic 

ropiera). 

3. With four unequal wings— bees, wasps fly me- • 

noptera), 

4. With wing-cases — beetles {Colcopteray 

With four straight wings — crickets, &c. (Or- 
thoptera'), 

11. Insects without Jaavs. 

1. With upper wings of unequal conristenee — bugs, &c. 

{Heniiptera,'), 

2. With powdery wings — ^butterflies and moths (Zc- 

pidoplera), 

3. With two wings*— flies, &c. (^IHptera)* 

4. Without wings-^fleas, mites, &c. {Aptaxt)^ 
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Lamarch^a Classification, 

1. Insects with Jaws. 

1 . With wing-cases — ^beetles ( Coleoptera). 

2. With straight win^ — crickets, &c. (Urthopteta), 

3. With four equal wings — dragon-flies {Neuroptera). 

II. Insects with Jaws and a sort of Sucker. 

4. With four unequal wings — ^bees, &c. (^Hymenopttra). 

III. Insects with no Jaws, but having a Sucker. 

5. With powdery wings — ^moths, &c. {Lepidoptera). 

6. With upper wings of unequal consistence— bugs, &c. 

(^Hemiptera). 

7. With two wings — flies, &c. (JJiptera'), 

B. Without wings {Aptera), 

” The Ovary, or £gg System. 

It has been recently proposed to arrange all animals ac- 
cording to the structure, &c!Pof their eggs, (ova) ; and, 
in accordance with this principle, an ingenious arrange- 
ment has been constructed by a venerable and enthusi- 
astic inquirer, from which w^e shall give what relates to 
certain insects forming the eighth class. 

Sir Everard Home's Classification. 
Metamorphogenoa, 

Having the embryo produced from an e^g whicli is formed 
in the ovarium, subjected to transformation, and^ breathing 
by air-tubes (spiracula) ; heart wanting ; blood white. 

1. The embiyo developed from eggs attached under the 
tail. Lobster (^Cancer'). 

*2. The embryo developed from eggs carried upon the 
anterior feet. Spider (Aranea). 

3. The embryo developed from eggs deposited under 

the cuticle of the skin or stomach, (jud-fly 
{CBstrua), 

4. Embryos developed from eggs for several genera- 

tions, impregnated at the same time. Plant-louse 
' (Aphis). 

5. Embryos, produced from Cjggs of one mother, that 

compose the whole republic. Bee (Apis), 

6. Embryos from eggs deposited under water. The 

water-molAi (Phr^goAsit), 
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The Eclectic, or Modern System. 

M. Cl A iRviLLR appears to have first conceived the idea 
of uniting the principles of several of the preceding sys- 
tems, an idea whicli has been followed up by Latrciflc, 
Dr. Leach, and Mr. Stephens. 

Clairville's Classification, 

I. Winged Insects (^Vlerophora). 

1. With jaws (Mandibulata) : — 

a, With wing-cases iJRlytroptera), 

bf With coriaq^ous wings { JJeratopiera). 

c. With netted wings {JMcti/optera), 

d, With veined wings {Phteboptera'), 

2. With suckers (Haustellata) : — 

<7, Wings with poisers {i/altcripterd). • 

b, Wings powdery (^Lepidoptera), 

f, Wings partly opaque and partly translucent (//c- 
mimeroptera). 

II, Wingless Insects (Aptera'), 

1. With a Flicker (^Haustellata'), 

With a sharp sucker (^/iophoptera), 

2. With jaws (^Mandibulata), 

With legs formed for running (^Pododunera). 

Latreillds Classification,* 

I. Insects with more than Six Feet, and without 
Wings (^Myriapoda). 

1. iri</t many jaws — wood-lice (Chilognatha), 

2, With many feet — millepedes (Chilapoda), 

II. Insects with Six Feet. 

Without winys : — * 

(tj With organs of motion like feet (Ihysanura), 

b. Mouth with a retractile sucker (Parasita). 

c, External mouth with a jointed tube enclosing a 

sucker (Suctoria), 

With four winys : — 

Af ‘Upper wings crostaceous or coriaceous, at least at 
the base. 

* Regue Animal, 8vo. Paris, 1829. 


VOL. II. 
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a, With the under wings folded crosswise — ^beetles 
(^Coleopterd). 1. Peiitamera; 2. Heteromera; 

3. Tetramera; 4. Trimera. 
bf With the under wings folded lengthwise (^Orthop- 
tera). 

Legs formed for running ( Cursorid), 

Legs formed for leaping (^Saltatoria), 
c, With a suctfbr enclosing several bristles (^Ilemip- 
tera). 1. Heteroptera; 2. llomoptcra. 

Bf Upper wings membranaceous. 

a, Wings naked and netted (Neuroptera). 1. Sub- 

ulicornes ; 2. Planipennes ; 3. Plicipennes. 

b, Wings nakeil and veined (^Il^^finoptera). 1. Tcrc- 

brantia ; 2. Aculeata. 

c, Wings with dust-like scales ( Lepidopterd). 1. Di- 

urna; 2. Crcpuscularia ; 3. Nocturna. 

Witfi*two twisted elytra and two winys (Rhipiptera). 

1- Xenos; 2. Sty lops. 

With two wings (Diptcra). 

Leac1i*s Classification, 

I. Insects undeugoino no Transformation (Atncla^ 

Mia), 

1. With bristles at the tail (^Thusanura), 

2. With no bristles at the tail {^Anoplura), 

II. Insects undergoing Transformation (^Metaholia), 

1. With two wings folded crosswise, and covered with 

hard wing-cases ( Coleoptera), 

2. With two wings folded lengthwise and crosswise, and 

short and softer wing-cases {Dermaptera), 

3. With two wings folded lengthwise and wing-cases 

overlapping each ot]ier at the edges {Urthop- 
terd), 

4. With two wings twice folded lengthwise, and wing- 

cases obliquely overlapping; mouth with jaws 
{Dictyopterd). 

5. With two wings, and overlapping wingrcases, having 

the apex membranaceous (^Bemiptera), 

6. With two wings, and coriaceous or membranaceous 

wing-cases {Omo^era), 

• 7. With no wings.,nor wing-cases {Aptera), 
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8. With four wings covered with mfial-like scales (Ze- 

pidofUerd). 

9. With four membranaceous wings, the wingbones 

hairy ( Trichoptera)* 

10. With four nearly equal membranaceous reticulated 

wings (^Neuroptera). 

11. W^ithfoiir unequal membranaceous wings, the "wing- 
, bones running lengthwise ( Htjnienopterd). 

12. With two wings folded lengthwise {Hhipiptera). 

13. With two wings not folded; mouth formed for suck- 

ing — flies ( Dipterd), 

14. With two or with no wings; mouth with long jaws — 

bird-flici^ bat-flies (^Omalopterd), 

Stephens's Classification. 

[. Insects with Mandibles (^Mandibulata'). 

1. With hard wing-cases {Coleoptera'), 
a, Voracious (Adephapa). 

Ground feeders (^Geodephagd). 

Water feeders (lii/drodephaga). 
by Cleansers (Rt/pophaga). 

Haunting water {Philhgdrida'). 

Feeding on carrion, or putrid wood (^Necrophagd). 
With short wing-cases i^Brachelytra), 

Cy Chilognatliiform larvie. 

With clavatc sublaminate antennee ( Hcluccra^, 
With laminate antenmc (/Mmellicornes), 

With Aliform anteimsc {Sternoxi). 

With setaceous or abruptly clavate anteimse. 
d, Vermiform larvae. 

With a rostrum (^Rhinchophora). 

Without a rostrum (^Longicornes). 

€y A'nopluriform ? larva?. 

Tarsi tetramerous. 

Body elongate (JRitpodd). 

Bod3r ovoid or oval {Cyclicai). 

Tarsi trimerous ( IHmeri). 
fy Heteromerous beetles {Heteremcrd). 

2. With short and somewhat crustaccous wing^eases — 

earwigs (^Dertnapterd). 

3. With coriaceous wing-cases {Orthoptera), 

4. With netted wings {Neuroptera'). 
a, Scorpion-flies (^Panorpind). 

M 2 
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h. Day-flies {Anisoptera\ 
c, Dragon-flies {Lihellnlintf). 
df White-ants ( Termitina). 

€, With large wings {Meffuloptcra), 

T'. With four hairy wings ( Trichoptera\ 

6. With four unequal wings (^Hymenoptci'a), 

«, Borers {Terebranlia). 

wasps, liees, ants, &c. 

c, ruby tails, &c. 

7. >— ■ ■ stylops {Strepaipterd). 

II. Insects with Suckers {^Hanstellata), 

1. With powdery wings (Lepidoptera). 

a. Butterflies appearing by day (JHurna'). 
h, Moths appearing at twilight {Crepuscular ia\ 
r, Moths appearing in the afternoon ( Pomcridiaua). 
df Moths appearing at night {Nocturiin), 
e, Moths appearing partly by day (Semidit/rua). 

/, Moths appearing. in the evening ( Vesj crtiua), 

2. With two wings {JHptera), 

3. With elonged jaws and two wings, or none {Jfotr.a- 

loptcra), 

4. With wings not perceptible — fleas {Aphaniplera), 

5. Without wings {Apterd), 

(). With two wings and overlapping wing-cases 
mipterd), 

a. Land insects ( Terrestria), 

b. Water insects {Aquatica), 

7. With two wings and wing-cases not overlapping each 
other {Ilomoptera). 

The Quinary System. 

Mb. W. S. MacLeay, the author of this system, pro- 
])Oses to arrange insects in circular groups of fives, so 
as to place tho.se which have the nearest resemblance, or 
(as he terms it) affinity^ contiguous to one anotlicr in 
their several circles. We shall hero give from the Horae 
EntomologicsB his arrangement of Clairville’s Mandibu- 
lata^ with translations, &c. of his terms. 
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MacLeaif s Classification, 
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Insects have also been divided according to the con- 
dition of their food ; but the arrangements on this prin- 
ci])Ie have not, as far as we know, been iK'rfected. 

I. Insects feeding on Living substances { Thahro - 
phaga). 

1. Feeding on living flesh (Carnivora), 
a. Feeding -on aphides (Aphtdivora), 

2. Feeding on growing vegetables . 

a. Feeding on grain and seeds (Grunivora). 

5, Feeding on fhngi (Fungivord). 

II. Insects feeding on Dead substances ( Saprophuji ), 

1. Feeding on dead wood (Lignivora), 

2. Feeding on dung (Coprophatfa), 

3. Feeding on dead animals (Necrophaga), 
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91 Digger 
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94 Method of mounting small insects 
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